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THE PBOFOSED SHIP CANAL FBOM THE LAKES TO 
THE SEA. 

It will be remembered that, under the River and 
Harbor Act of 1896, provision was made for a survey 
and estimates for a ship canal from the Great Lakes 
to the Hudson River at the point where it becomes 
navigable. The work was intrusted to Major Tliomas 
W. Symons, Corps of Engineers, U. S. A., and his very 
able and exhaustive report has recently been made 
public. The subject is handled in an impartial and 
scientific manner, and in this respect is in refreshing 
contrast to much of the extravagant and misleading 
literaturfi that has appeared on this subject. 

Major Pymons is of the opinion that a canal capable 
of transferring full sized ocean ships from the sea to 
the lakes and vice versa is not called for either by com- 
mercial or military considerations. Its cost would be 
prohibitive ; not even on the most sanguine estimate 
would the receipts cover the interest on the outlay and 
the maintenance expenses ; the deep sea ships, even if 
the canal were built, would not make much use of it, 
and the freight would be carried in a special type of 
barge which could just as well be accommodated in an 
enlarged and improved Erie Canal. 

The report states at the outset that, to justify con- 
struction, the benefits to be derived from such a canal 
should be clearly shown to be suitably commensurate 
with its cost and the cost of maintenance and necessary 
improvements. Present and prospective conditions 
limit the depth of a ship canal to 20 feet. The canal 
should be entirely within United States territory, 
should terminate at a first class seaport and commer- 
cial and industrial center, so that home as well as ex- 
port trade may reap the benefit. A ship canal by the 
St. Lawrence route to Montreal, or by the St. Lawrence- 
Champlain route to New York, does not, in the opinion 
of Major Symons, fulfill these conditions, and should 
not be considered by the United States. 

The best route for a ship canal is by the Niagara 
River, Lake Ontario, Oswego, Oneida Lake and the 
Mohawk and Hudson Rivers. As to the advisability of 
bringing the deep sea vessels through to the lakes, it is 
stated that for the best economical results a special type 
of vessel is needed for the lakes, the canal and the 
ocean, and neither can replace the other without loss of 
efficiency. For economical transportation through a 
canal from the Great Lakes to the sea, special vessels 
differing from both the ocean and lake vessels are re- 
quired. Two serviceable canals already exist between 
the Great Lakes and the Hudson River : the Erie Canal 
from Lake Erie and the Oswego- Erie Canal from Lake 
Ontario. These canals are being improved by the 
State of New York to such an extent that the capacity 
of the boats will be increased 70 per cent, and it will be 
possible to carry freight for about 60 per cent of the 
present cost. 

It is estimated that the possible tributary tonnage 
of a ship canal would be 24,000,000 a year, of which 
18,000,000 tons would be carried eastward and 6.000,000 
tons westward. A ship canal to accommodate the pres- 
ent largest vessels on the lakes would cost $200,000,000, 
and the cost of operation and maintenance would be 
about $2,000,000 per year. Now the Erie Canal, after 
the present improvements have been carried out, will 
provide commercial advantages which to all intents 
and purposes will be equal to those which would be 
conferred by a ship canal. Moreover, if the Erie Canal 
were further improved by enlarging it so that it could 
accommodate 1500 ton barges, and the Mohawk River 
were to be canalized, such an improved canal, navigated 
by barges, would enable freight to be transported be- 
tween the East and the West at a lower rate than could 
a ship canal navigated by the large lake or ocean 
steamers. Such an enlargement of the existing canal 
would cost only about one-fourth as much as the con- 
struction of a ship canal ; and indeed, even if the ship 
canal were built, the business, for economic reasons, 
would be done, not in ocean bottoms, but in barges 
and boats that could just as well be accommodated in 
an enlarged and improved Erie Canal. 

The proposed ship canal would have no military 
value, and, in view of the foregoing facts, its construc- 
tion, in the opinion of Major Symons, is not a project 
worthy *of being undertaken by the general government, 
as the benefits therefrom would not be commensurate 
with the cost. On the other hand, the enlargement of 
the Erie Canal is recommended as being likely to bring 
returns of a commercial kind fully commensurate 
with the cost of the work. 



THE ANNUAL WAB OFFICE BEFOBT. 

To any one who is accustomed to read the annual 
reports of Cabinet officers, it will be apparent that 
Secretary Alger has made a new departure in the an- 
nual departmental report which he has just issued, in- 
stead of including only an original review of the re- 
ports of commanding generals and the heads of bureaus, 
his report consists of letters from these parties giving a 
synopsis of their reports and recommendations, supple- 
mented with comments of his own. 

It is estimated that $96,258,445 is necessary to carry 
out the recommendations of the War Department. Of 
this sum $48,728,160 is asked for carrying out river and 



harbor improvements, and this is the largest item con- 
tained in the estimates. The Secretary considers that, 
in view of the fact that the demands upon the Treasury 
just now are exceptionally large, the suggested appro- 
priation for river and harbor improvement is excessive, 
and that the grant should be largely reduced below the 
estimates. In this connection special attention is in- 
vited to the fact that the continuous contracts for 
which the War Office is at present responsible will re- 
quire an expenditure of over $17,000,000 during the 
fiscal year ending June 30, 1899, and of amounts in the 
following four years decreasing to $345,000 during the 
fiscal year ending June 30, 1903. 

Regarding the sea coast defenses and the much 
needed increase in the army, the Secretary has little to 
say, and he relies upon the reports of the major-general 
of the army, the chief of ordnance, and the chief of en- 
gineers to make the necessary impression. According 
to the estimate of the latter official, the amount re- 
quired for sea coast defenses is $13,378,571 — a larger 
sum than was ever before asked for since the present 
system of fortifications was begun, the appropriation 
for the current year being $9,517,141, and for the last 
fiscal year, $6,345,158. 

Secretary Alger is of the opinion that it will be wise 
economy to push forward the work of sea coast for- 
tifications to the fullest extent, for the reason that, 
though the work is expensive while it lasts, this item 
of expense will cease altogether as soon as the present 
scheme has been completed. " Sea coast defenses," the 
Secretary goes on to say, "are being rapidly con- 
structed, and they should be completed at the earliest 
possible date. I cannot emphasize this too strongly, 
and therefore urge that the full amount of the estimate 
be appropriated." 

The urgent plea of Gen. Miles for the formation of 
two additional regiments of artillery is strongly in- 
dorsed. The general states that we are erecting great 
sea coast batteries without providing the necessary 
skilled men to man them. 

These costly works should, as soon as completed, be 
manned by a sufficient force to care for and preserve 
them, and to become familiar with the handling of the 
guns, the manipulation of which requires that experi- 
enced artillerymen should be on hand at all times to 
operate them. " A battery costing from $100,000 to 
$500,000 ought not to be manned by a corporal's guard." 
The increase called for by Gen. Miles would require a 
number of new barracks. The present appropriation 
for these is $420,000 and the estimate submitted by the 
quartermaster-general is for $2,000,000, an increase of 
$1,580,000. The increase is a large one ; but it is per- 
haps the most logical and absolutely necessary appro- 
priation recommended by the Secretary ; for to spend 
millions on fortifications and then refuse to provide the 
men to man them would be the very height of incon- 
sistency and folly. Another item necessitated by our 
new venture in guns and forts is a needed appropria- 
tion of $2,500,000 for army transportation necessary to 
move heavy ordnance, guns, gun carriages, etc. 

Of special interest just now is the reference in the re- 
port to the creation of the military reservation of Fort 
St. Michael, at the mouth of the Yukon River. It is sug- 
gested that the creation of further military reservations 
would be the best means of preserving order in the 
Territory. It is requested that a boat be provided for 
transportation aud patrol on the Yukon. The Secre- 
tary is of the opinion that 100,000 people may be gather- 
ed in the Yukon district during the coming year, and 
he urgently suggests that some adequate measures be 
adopted to send a military force to that Territory to 
guard persons and property. 

Secretary Alger says of the proposed deep water canal 
to the Great Lakes that " it marks the beginning of a 
new era." He quotes the statement of the chief of 
engineers that the commerce passing through the St. 
Mary's Palls Canal to and from Lake Superior alone, 
during the navigable season of 1896, included 16,239,061 
tons of freight, valued at $195,146,842, and through the 
Detroit River, coming from Lakes Superior, Michigan 
and Huron, about 27,900,000 tons, valued approximately 
at $300,000,000. 



NEW PATENT OFFICE BTTLES. 

In order to harmonize the Patent Office practice 
with the new patent laws, which go into eflfect Janu- 
ary 1, it has been necessary to make some substantial 
changes in certain of the rules. These new rules will 
also be enforced on January 1. They are too long to 
print in full, but a few of the following changes may 
be noted : 

The new rules specify that no invention is patent- 
able that has been described in any printed publica- 
tion two or more years before the filing of the applica- 
tion. Heretofore, if a foreign patent lias been taken out 
before an American patent, the term of the latter was 
limited to the expiration of the foreign patent, which 
often shortened greatly the term of the United States 
patent. Under the new rules, no such limitation will 
be brought about. 

Rule 24 specifies that a patent may be obtained for 
any new invention or discovery which "has not been 
patented or described in any printed publication ia 
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this or any foreign country before the invention or dis- 
covery thereof or more than two years prior to the ap- 
plication, and not in public use or on sale in the United 
States more than two years prior to the application." 

Rule 29. — The receipt of letters patent from a for- 
eign government will not prevent the inventor from 
obtaining a patent in the United States unless the ap- 
plication on which the foreign patent was granted was 
filed more than seven months prior to the filing of the 
application in this country, in which case no patent 
shall be granted in this country. 

Rule 31 (last paragraph). — '" The application must be 
completed and prepared for examination within one 
year after the filing of the petition." 

Sections 39 and 46. — Rule 2 governs the preparation 
of the forms of the petition, oath, etc. 

Rule 63 states the order in which applications in 
the Patent Office shall be examined. 

Rule 75 brings out the fact that an application may 
be rejected provided a patent or printed description of 
the invention has been published more than two years 
prior to the date upon which the application was filed 
in this country. 

Rule 77 specifies that neglect to prosecute an appli- 
cation within a period of one year will be held as an 
abandonment of the same. 

Rule 98, Section 9. — "Interference will not be de- 
clared between an original application filed subse- 
quently to December 1, 1897, and a patent issued more 
than two years prior to the filing of such application, 
or an application for a reissue of said patent.'" 

New Rules 166, 168, 171 and 198 touch upon technical 

rules of practice which need not be mentioned in these 

columns. The attention of foreign inventors should 

be particularly called to the new law, as the operation 

of this law is so much less liberal to foreigners than the 

present practice that it will be necessary for them to 

take precautions lest the time within which the United 

States application must be filed should lapse and the 

chance of procuring a United States patent thereby 

be lost. 

■» I ■ » ♦ —^ 

A GBEAT FIBE IN LONDON. 

The greatest fire which has visited London for more 
than two centuries started at 12:55 o'clock on the after- 
noon of November 19, in the heart of the City, within a 
short distance of the place where the great fire of 1666 
had its origin. It raged for five hours, destroying one 
hundred and fifty warehouses and a few dwelling 
houses, involving a loss which is variously estimated 
from five to twenty million dollars. An area of about 
seven acres, including about eight streets, was swept 
over by the fiames. The cause of the fire is supposed 
to have been an explosion of gas. Practically the en- 
tire fire -fighting force of London was summoned to the 
scene, and the streets were soon blocked with goods 
which were being removed from the warehouses. The 
historical church of St. Giles, which was the scene of 
the burial of Milton and of the marriage of Cromwell, 
was saved. The fire was under control at nine o'clock 
in the evening. The fire apparatus was handicapped 
by wagons full of goods which blockaded the streets. 

The disaster is likely to raise a spirited discussion as 
to the methods of conducting the London fire depart- 
ment. 

It is very probable that the accounts of the fire which 
have been cabled are erroneous as regards the length 
of time which elapsed before the first engine reached 
the scene of the conflagration, but there is no doubt 
that the London fire alarm system is totally inade- 
quate. We understand that it has only about one- 
tenth as much telegraph service as New York for com- 
municating fire alarms. 

The fundamental difference between the fire depart- 
ments of London and New York is briefly as follows : 
The theory of the London firemen is that, when an 
alarm is sounded, one fire engine company will be suf- 
ficient to extinguish it : so, when an alarm is given at a 
fire box, the commander of the station rings a bell 
which summons the firemen throughout the house, and 
the driver, whose official title is "coachman," takes the 
horses from the stable in the rear and hitches them to 
the engine. This engine then proceeds to the fire. 
Arriving at the scene of the conflagration, if the officer 
finds that the fire is a serious one, he sends the "coach- 
man " or one of the firemen back to the fire house to 
telephone to the other stations for reinforcements. As 
may readily be judged, this results in serious delay, in 
which valuable time is lost, and time is everything at 
the beginning of a fire. As each fire engine house has 
to be telephoned to separately, some little time is likely 
to elapse before a proper force is mobilized at the scene 
of the fire. In New York the theory of fire fighting is 
entirely different. Here the idea is that every alarm 
of fire is likely to be serious, and in a few seconds after 
the alarm has been sounded one of the engines sum- 
moned is sure to be on the scene of the fire. After the 
alarm has been given, the operator at the fire head- 
quarters at once sends out the number of the box to 
thirty engine houses, and the first tap on the key 
would result in sending 120 horses from their stalls. By 
the time that the number of the box had been given, 
the thirty companies would be ready, and three en- 



gines, two hook and ladder companies, the insurance 
patrol and two battalion chiefs would be on their way. 
The officer in charge of the first company to arrive 
would, if he judged that the fire appeared to be 
serious, go to the nearest box and send in another 
alarm and have eleven more companies at the fire. 
With a system like that which we have outlined there 
is little wonder that, while there are more fires in New 
York than in London, the losses by fire are greater in 
the latter city. The average fire loss in London in a 
year is $6,000,000, whereas the average loss from fires in 
the city of New York has been so steadily reduced in 
late years that it only amounts to about $3,500,000. 
The average loss by fire in New York was last year 
about $800, whereas the average loss from fires in 
London is $1,200. The outfit of the London fire brigade 
consists of 68 engines of various styles, 100 hand engines 
and 135 fire escape or truck companies. New York has 
66 fire engines, 69 hose carriages, 28 hook and ladder 
trucks, and 5 water towers, exclusive of the fire boats. 
Of course, the area and density of population of 
London is far greater than that of New York City 
proper. New York also has splendid fire boats con- 
structed with reference to prompt service, while Lon- 
don's five fire boats are floats upon which fire engines 
are located. They are towed to the scene of the fire by 
tugs. 

Most of the London steam fire engines are small, 
weighing on the average about 3,200 pounds, against 
our engines, which weigh about 10,000 pounds. It will 
be readily seen that this means a large decrease in 
steam capacity. The hose is also smaller than that 
which we use, and in London there is not an adequate 
supply of water. The London fire department uses on 
an average 20,000,000 gallons of water a year. Last year 
the city of New York used for its fire service 45,000,000 
gallons, about one-third being taken from the rivers. 
The London fire brigade is also hampered by lack of 
facilities for transporting the apparatus to the fire. In 
1895 London had only 137 horses, and in many emergen- 
cies horses had to be hired to transport the apparatus. 
Of course, this interfered greatly with the celerity with 
which the apparatus should be brought to the scene of 
the fire. 

London has about 700 firemen, while New York has 
about 1,300 in actual service, of all grades. London 
pays its firemen $516 a year, while New York pays $1,000, 
$1,300 and $1,400 a year, according to the length of ser- 
vice, while the officers receive salaries in proportion. 
The total expenditure for maintenance and outlay of 
all kinds for the London fire department in the year 
ending March 30, 1893, was $750,000. This also includes 
what was disbursed for pensions. The cost of mainte- 
nance of the New York fire department for about the 
same period was $2,305,645, without the payments 
which were made for pensions. 

The stinted allowance which is given to the London 
Fire Brigade has always been detrimental to the im 
provement and strength of their department, but it is 
likely that the last serious fire will enable the brigade 
to obtain a fairly adequate appropriation for the work 
which they have to do. It is to be hoped that the sys- 
tem of sending in the alarms will be changed to that in 
vogue in America. It is the first law of modern fire 
fighting to mobilize the largest number of engines in 
the quickest time in the smallest space, and fire engi- 
neers are now arranging hydrants in many cities so 
that thirty engines can be placed around a single block. 

Mr. Charles T. Hill, in the New York Sun, gives an 
example of the speed with which fire companies are 
mobilized in New York. An alarm was received at 11 :41 
A. M. and the third alarm at 11:45 A. M., four minutes 
later. In that four minutes five horses were hitched 
and proceeded to the fire. The officer in charge saw 
the magnitude of the blaze, hastened to a box and 
sent in a third alarm signal. This was received at fire 
headquarters and sent from there to all the companies 
throughout the city. The fire, which was in Piatt 
Street, was in an oil warehouse. It was one of the nar- 
rowest streets — comparable to the streets in London — 
in a building full of oil and combustible materials, sur- 
rounded by buildings filled with stock of like nature, 
forming the ideal combination for a big conflagration; 
yet, so well was the fire handled, that the "relief sig- 
nal" was sent over the wires at 1:24 o'clock P. M., noti- 
fying the rest of the department that the fire was under 
control. In less than two hours a threatening fire was 
found and conquered, and only a fraction of the entire 
working force of the department was engaged. 



THE HEAVENS FOB DECEHBEB. 

BT W1LLIA31 R. BROOKS, M.A., F.R.A.S. 
THE SUN. 

The right ascension of the sun on December 1 is 16 
h. 32 m. 43 s. and its declination south 21 deg. 56 m. 
16 s. On December 31 the sun's right ascension isl8h. 
45 m. 5 s. and its declination south 23 deg. 2 m. 55 s. 
On December 21 it reaches its most southern declination, 
23 deg. 27 m. 13 s., and on that date, at 8 hours, the sun 
enters Capricornus and winter begins. 

MERCURY. 

Mercury is evening star, and is at its greatest helio- 
centric latitude south on December 8, at 9 hours. On 



December 20, Mercury will be at its greatest elongation 
eastward from the sun, 20 deg. 3 m., and this, conse- 
quently, will be the best time to look for this shy little 
planet. Its southern declination is, however, unfavora- 
ble. On December 24, at 11 h. 41 m.. Mercury will be in 
quite close conjunction with the moon, when the planet 
will be 24 minutes of arc south of the moon. 

On December 27, at 11 hours, Mercury will be at its 
ascending node, and three hours later the planet will be 
apparently stationary. 

The right ascension of Mercury on the fifteenth day 
of the month is 18 h. 58 m. 18 s. and its declination 
south 24 deg. 53 m. 55 s. 

VENUS. 

Venus is morning star. It will be in conjunction 
with Mars on December 8, at 9 hours, when Venus will 
be 47 minutes of arc north of Mars. On December 12, 
at 3 hours, Venus will be in conjunction with Saturn, 
when Venus will be 56 minutes of arc south of Saturn. 
Venus and the moon will be in conjunction on Decem- 
ber 22, at 5 hours, when the planet will be 3 deg. 40 m. 
north of the moon. On December 80, at 6 hours, Venus 
will be in conjunction with Mars, when Venus will be 
40 minutes of arc north of Mars. 

On the first of the month Venus rises at 5 h. 36 m. 
and crosses the meridian at 10 h. 35 m. A. M. 

On the last day of the month Venus rises at 6 h. 48 
m. and crosses the meridian at 11 h. 16 m. A. M. 

The right ascension of Venus on the fifteenth of the 
month is 16 h. 85 m. 21 s. and its declination south 21 
deg. 22 m. 15 s. 

MARS. 

Mars is in the morning sky, and having passed con- 
junction with the sun in November, is slowly emerg- 
ing from the sun's overpowering radiance. On Decem- 
ber 22, at 11 h. 84 m., Mars is in conjunction with 
the moon, with the planet 2 deg. 26 m. north of the 
moon. The conjunction of Mars and Venus has just 
been referred to in the section on Venus. On the first 
of the month Mars rises at 6 h. 56 m. and crosses the 
meridian at 11 h. 37 m. A. M. On the last day of the 
month Mars rises at 6 h. 44 m. and crosses the merid- 
ian at 11 h. 14 m. A. M. 

The right ascension of Mars on the fifteenth day of 
the month is 17 h. 2 m. 48 s., declination south 23 deg. 
15 m. 5 s. 

JUPITER. 

Jupiter is morning star, and becoming quite well 
placed for telescopic observation, coming as it does into 
quadrature with the sun on December 30, at 2 hours. 
At that time it will be 90 deg. west of the sun. 

Its position will continue to improve as it moves over 
90 deg. more of its stupendous pathway, and it comes 
into opposition with the sun. We shall resume our 
notes on the phenomena of the satellites of Jupiter 
next month. 

On December 18, at 2 h. 22 m., Jupiter will be in con- 
junction with the moon, when the planet will be 6 deg. 
50 m. north of the moon. 

On the first of the month Jupiter rises at 1 h. 46 m. 
and crosses the meridian at 7 h. 42 m. A. M. On the 
last day of the month Jupiter rises at 11 h. 47 m. and 
crosses the meridian at 5 h. 52 m. the following morn- 
ing. 

The right ascension of Jupiter on the fifteenth day of 
the month is 12 h. 31 m. 17 s. and its declination south 

2 deg. 1 m. 8 s. 

SATURN. 

Saturn is morning star. Its conjunction with Venus, 
on December 12, has been referred to in the section on 
Venus. Saturn is in conjunction with the moon on 
December 21, at 11 h. 27 m., when Saturn will be 5 deg. 
47 m. north of the moon. 

Saturn rises on the first of the month only a few 
minutes before the sun, having passed conjunction but 
a few days before. On the last of the month it rises at 
4 h. 56 m. and crosses the meridian at 9 h. 43 m. A. M. 

The right ascension of Saturn on the fifteenth day 
of the month is 16 h. 16 m. 24 s. and its declination 
south 19 deg. 34 m. 36 s. 

URANUS AND NEPTUNE. 

Uranus and Neptune are also classed as morning 
stars at the opening of the month. 

The former is just emerging from the sun's rays, but 
Neptune is in opposition to the sun on December 12, at 

3 hours, and changes to evening star. It is well placed, 
therefore, for telescopic observation. 

The right ascension of Neptune on the fifteenth day 
of the month is 5 h. 21 m. 25 s. ; declination north 21 deg. 
45 m. 17 s. 

ALGOL. 

Minima of the variable star Algol will occur as fol- 
lows in Greenwich mean time : 

Day. Hoor. Minute. 

December i 14 45 

8 8 23 

14 8 1 

19 19 89 

86 13 16 

31 6 54 

Alternate minima only are given. Others can be 
found by using the period 2 days 20 h. 49 m. 
Smith Observatory, Geneva, N. Y., November, 1897. 
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A KEW TYPE OF BICYCLE. 
A curious type of bicycle was recently exhibited at 
the Crystal Palace Exhibition, London. We present 
an illustration of this new departure in wheel making. 
The Illustrated London News, in speaking of this 
wheel, describes it as follows : The frame is constructed 
on the cantilever system. It consists of twenty-one 
perfect triangles, is made entirely of steel, and will take 
any sort of wheels, spindles or chains; if necessary, the 




A NEW TYPE OF BICYCLE. 

machine can be arranged as a chainless cycle. A feat- 
ure of this machine is the seat — not a hard saddle, but 
a " hammock" or " network" seat, which can never be- 
come hard or too wide at any point, although it gives 
the rider more space than any other seat can possibly 
afford. 

Whether the construction lends any special strength 
or advantages over the present type of wheel remains 
to be seen. 

^ C » I » 

AN IHPBOVED AIB HOTOB. 

The motor shown in the accompanying illustration is 
designed to facilitate the application of compressed air 
for propelling street cars, it being contemplated that 
compressed air shall be supplied from stand pipes com- 
municating with pipes laid along the car route. The 
improvement has been patented by George H. Cooper, 
of New Westminster, B. C, Canada. The invention pro- 
vides for obtaining a compound effect, using air at the 
same pressure it has in the reservoir, which is connect- 
ed byavalved pipe with the valve -controlled inlet ports 
of a high pressure cylinder. The exhaust port from 
this cylinder is connected with similar inlet ports of an 
intermediate cylinder, and the exhaust port from this 
cylinder is similarly connected with a third or low pres- 




partly replenish the supply of compressed air. The 
motor is designed to effect an economic utilization of 
the air at the reservoir, dispensing with a reducing 
valve, affording also an easy control of the speed and a 
powerful braking action. 



A tiew Illumlnant. 

The United States consul at Crefeld says : I have 
the honor to report an important discovery which, it 
has been claimed, will in time do away with the pres- 
ent system of illuminating public places, etc., with the 
electric arc light. The details, briefly, are as follows : 

Mr. Ernest Salzenberg, director of the gas works of 
the city of Crefeld, has invented an improvement in in- 
candescent gas burners which relates to the production 
of incandescent gas light based upon the discovery 
that, when the pressure of the gas is considerably in- 
creased upon the incandescent body, the said body 
emits a golden yellow light, very agreeable to the eye, 
displaying objects in their natural colors. 

The gas is supplied to the burner at a pressure of 
about 3}^ atmospheres, the burner to withstand this 
high pressure being of special construction. A single 
incandescent jet of the ordinary size can emit a light of 
much more than 1,000 candle power. The light is of 
such intensity that a person is enabled to read the 
finest print at a distance of 100 to 150 feet. 

The inventor claims that the cost of his incandescent 
light of 1,500 candle power is only 4J^ cents per hour, 
while that of the ordinary electric light of 400 candle 
power is (in Germany) 14 cents per hour. 

In the apparatus constructed by Salzenberg a hy- 
draulic pressure of 3 5 atmospheres, and even more, 
may be forced through the improved Auer burner. 

The invention is, however, only applicable where 
waterworks exist. Mr. Salzenberg has already applied 
for letters patent in the United States. 



COOPEB'S AIB HOTOB. 

sure cylinder, the slide valves of all the cylinders being 
operated in unison, and the pistons being all secured to 
a common piston rod connected to the driving mechan- 
ism. On this rod is also secured a piston working in 
an aircompressor cylinder, which is connected by pipes 
with the supply pipe, the compressor being operated 
only by the excess of power above that required for the 
work being done. The compressor thus acts as a brake, 
particularly on a down grade, as well as serving to 



Plans for tlie Zoological CSardeng. 

Complete plans for the Zoological Gardens in Bronx 
Park have been prepared by Heins & La Farge, the 
architects, have been laid before the Park Commis- 
sioners and approved. The park was found to be 
admirably adapted for the purposes of the Zoological 
Gardens. H«re and there a small artificial pond has 
been made, and walks will be laid out over the whole 
ground, but the arrangement has been such that if the 
Zoological Gardens should ever be abandoned for any 
reason, the removal of the animal houses will convert 
the whole into a well laid out pleasure park. The 
animal houses are to be handsome structures designed 
to fit the landscape features of the park. The elephant 
house will be a high domed structure near the north- 
ern end of the ground. In the reptile house there will 
be a large center pool for alligators and the like, with a 
sand beach at one end. Looking across tlie alligator 
pool from one side of the house, one will see through 
three great arches a conservatory of growing palmetto 
and tropical plants, that will give a naturalness to the 
scene. The lion house will be provided with newly in- 
vented appliances for the care and study of these ani- 
mals. Underneath the row of cages will run a tramway 
carrying a cage car that can be lifted up through the 
floor of the cage by turning a crank, so that an animal 
may be easily driven into it and carted to a special 
" studio cage " at another end of the building. Draw- 
ings from life may be made of the animals in this large 
cage. Along the wall of the lion house opposite the 
cages will be raised steps where spectators may stand 
and watch the feeding of the lions over the heads of 
the people on the wide floor space below. 



A SELF-HEATING SOLDEBING IBON. 

The illustration represents an automatically feeding 
soldering iron, having simple means of heating and 
keeping it automatically heated, being thus designed 
to save considerable time as compared with irons that 
require heating by outside means. The improvement 
has been patented by John C. Barber, of No. 89 How- 
ard Street, Phillipsburg, N. J. Connected with the 
iron is a gasoline tank, mounted on which, and also 
serving as a handle, is an air pump, having a valve- 
controlled communication with the interior of the tank, 
from which a pipe leads into a mixing chamber com- 
municating with a burner. The communication be 
tweeri the burner and the mixing chamber is controlled 
by a needle-pointed valve, on the rear end of the stem 
of which is a handwheel, and the burner consists of a 
tube in which are perforations for the admission of air, 
while in the forward end of the burner is a soldering 
iron provided with longitudinal channels through 
which escapes the burning gas, as shown in the sec- 
tional view. Fig. 2. Below the burner is a preliminary 
heating pan, and above it is a receptacle for shotlike 
pellets of solder, which are fed by a valve-controlled 
raceway into a diagonal opening through the front 
part of the soldering iron. The valve is actuated by a 
lever extending to within reach of the finger of the 
operator, as shown in Fig. 1. In operation a sufficient 
amount of gasoline or a similar liquid is supplied to 
the tank, and air is then pumped into the tank to af- 
ford a certain degree of air pressure, after which the 
burner is first heated by means of gasoline in the pre- 
liminary heating pan. The needle-pointed valve is 
then opened to allow the gasoline to escape into the 
burner and mingle with air to form a gas, which 
escapes through the grooves as it burns and thoroughly 
heats the iron, the solder {)ellets being automat- 
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BABBEB'S SOLDEBING IBON. 

ically fed down to the under side of the iron to be 
spread over the seam to be soldered. By removing the 
solder receptacle and the soldering iron, the device 
may be employed to burn paint from wood or other 
surfaces. 

< r « > » 

Xlie Consumption of Alcoliollc Beverages in 
France. 

A publication issued from the French Ministry of 
Finance gives some very elaborate statistics as to the 
quantity of wine, beer, cider and alcohol consumed in 
the country. From the summary in the London Times 
we learn that the total quantity is 1,575,000,000 gallons, 
representing about 1| liters per diem for the whole 
population of France. Out of the total quantity con- 
sumed 967,000,000 gallons are wine, 395,000,000 gallons 
cider, 303,500,000 gallons beer, and 36,800,000 gallons 
alcohol. 

It is scarcely necessary to say that, while the greater 
quantity of the wine is consumed in the large towns, 
the cider is nearly all drunk in the country, especially 
in Normandy and Bi-ittany, and the ofHcial statistics 
give a table showing what is the consumption of wine 
in the forty-seven towns with over 30,000 inhabitants. 
The figures, as might be expected, vary very much, the 
annual consumption being largest at Boulogne-sur- 
Seine (59 gallons), Nice (56 gallons), and St. Etienne 
(54 gallons), while Paris is only thirteenth on the list 
with 45 gallons. In none of the large towns in the 
south of France does the consumption fall below 30 
gallons, but in seven large towns in the north (Lille, 
Boulogne-sur-Mer, Dunkirk, Caen, Calais, Roubaix, 
and Turcoing) it averages only gallons. Another 
table gives the consumption of alcohol, and here Rouen, 
Cherbourg, and Le Havre head the list with an annual 
total of nearly 4 gallons per head of the population, or 
more than double the quantity consumed in Paris. 



An exhibition of acetylene gas is to be held at Cann- 
statt, Wtlrtemberg, and will include an exhibition of 
various generators, lamps, etc. The exhibition promises 
to be of considerable interest. 
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THE LACHINE BAPIDS ELECTBIC LIGHT AND 
POWEB PLANT. 

It may be said that the thriving city of Montreal is 
indebted to the natural barrier of the Lachine Rapids 
for its existence. The St. Lawrence River can accom- 
modate large ocean-going vessels for the first 600 miles 
of its length ; but here its waters rush through a series 
of formidable rapids which are quite impassable to deep 
sea craft. History records how one Jacques Cartier, in 
his attempted voyage to China, was halted at this spot. 
The obstacle which stayed the doughty sailor subse- 
quently determined the location 
of the present splendid city to 
which reference has been made, 
and after a lapse of three cen- 
turies and a half the vast source 
of energy presented by the rapids 
has been impressed into the ser- 
vice of Montreal. 

We republish an extremely 
interesting and historic map, 
which, together with the smaller 
map, which has been prepared 
from later surveys, shows the 
location of the Lachine Rapids 
with reference to the surround- 
ing country, and incidentally 
suggests the origin of the name 
by which the rapids are known. 
The original map was prepared 
by the British, after their occu- 
pation of Canada, from the sur- 
veys of the French engineers, 
rapids were named La Chine 



river will be some 15 or 20 feet a second, no more water 
can be drawn through our head race than we allow to 
pass through our wheels ; a sort of water dam will be 
formed at the intake, where the frazil and ice will rise 
to the surface, and by the swift current in the river will 
be deflected and carried into the south channel." As 
far as could be judged last winter, this was exactly 
what occurred. 

The head race is 4,000 feet long and 1,000 feet wide at 
the main dam on which the power house is built, the 
depth being 13 feet. It was almost entirely blasted out 




PLAN AND PROFILE OP THE LACHINE POWER 



PLANT. 



It is said that the 
by the explorer lia Salle 
in honor of China, with which his business interests had 
been identifled. 

The idea of developing the rapids for water purposes 
is not by any means a new one. As far back as 1868 a 
company was formed called the St. Louis Hydraulic 
Company, in which a number of Montreal's then promi- 
nent citizens were interested. But the objects that the 
two companies had in view were altogether different. 
That of the original company was to create water 
powers with factories and mill sites at the rapids, which 
practically meant bringing mills out of the city and es- 
tablishing them in the bed or on the banks of the river; 
whereas the present j.romoters started out with the in- 
tention of transmitting the power to already established 
factories, wherever situated. 

The undertaking was one of considerable difficulty, 
and one which indirectly as well as directly met with 
much opposition. To commence with, over 235,000 
cubic yards of rock had to be taken out of the reclaimed 
bed of the river after 
the temporary coffer- ^ ~ — ~ ,. ^ , .t 

dams had been built. 
One of the most 
serious obstacles was 
a troublesome reef of 
considerable size, 
which was the cause 
of many scientific 
and expert opinions 
as to the impossi- 
bility of carrying out 
the scheme because 
of backwater, until 
the un watering of 
the river bed ex- 
posed the reason for 
the phenomena con- 
cerning which so 
much had been said. 
It is needless to 
trace the gradual 
growth of the work, 
but before proceed- 
ing to a description 
of the plant as com- 
pleted, passing refer- 
ence may be made to 
a matter which gave 
rise to considerable 
discussion among en- 
gineers. This was 
the .possibility of 
the accumulation of 
frazil and fioating 
ice. In response to 
many objections to 
the plan on this 
score, the engineers 

of the company, W. McLea Walbank and T. Pringle & 
Son, issued the following statement : "We do notanti- 
cipate any trouble from frazil. By the plan proposed, a 
reservoir or lake of still water will be formed at the head 
of the rapids, which will freeze over earh" in the fall, 
and as it is a well established theory that frazil will not 
form on the cover, none will form in this reservoir. 
There only remains then to deal with the anchor ice 
and frazil forming in Lake St. Louis and the rapids 
above us. The current in our proposed head race will 
be only two feet a second, and as the current in the 



of solid rock, the blasted rock being used to riprap the 
wing dam separating the head race from the turbulent 
waters of the Lachine Rapids. The bottom of the tail 
race is about 9 feet lower than the head race, and 1,400 
feet wide; so that ample provision is made for carrying 
the water away from the wheels. The main dam and 
power houses, an illustration of which is given, are of 
especial interest. There are 43 flumes in the main dam, 
between which the massive piers of cut stone present a 
very solid appearance. In each of these flumes, ex- 
cepting three waste weirs, two 300 horse power turbine 
wheels are placed. At the mouth of each flume are 
two vertical sliding gates, and as a protection against 
floating ice and driftwood three separate booms are 
provided, one at the entrance to the head race, another 
about 700 feet from the power house and a third system 
of booms in zigzag line just above the gates. The 
wing dam, parallel to the shore and about 1,000 feet 
distant therefrom, is a mile in length. It is built of 13 
by 13 inch timbers, fllled with rock, and faced with 3 
inch plank. 




ANCIENT MAP OF THE ENVIRONS OF THE LACHINE RAPIDS, 



The equipment includes 750 kilowatt generators and 
73 improved cylinder gate wheels, each 54 inches in 
diameter. Under the average 14 feet htad of water ob- 
tained, these wheels will develop 300 horse power per 
wheel. At present only 48 of them are actually in 
position, although the balance are on the ground, and 
will be put in shortly. They are put in, in sets of six, 
that is to say there are at present eight, and later there 
will be twelve sections, each section consisting of six 
turbines geared to one jack shaft for driving one large 
generator, and each section being provided with an 



electro-mechanical governor for regulating the speed. 
The power is transmitted from the turbines to the 
generator shafts by means of mortise bevel gears care- 
fully flnished. Each dynamo has revolving flelds and 
stationary armature, and the two parts are so built 
that one can be moved relatively to the other, in 
order to give access to all parts for repairs. They 
have self -oiling and self -aligning bearings. 

Each dynamo has a capacity of 750 kilowatts on a 
non-inductive load and an approximate voltage of 
5,000 volts. They have 40 poles and a speed of 175 
revolutions per minute; so that 
the electrical output of the 
dynamos to the mechanical power 
on the shaft (including in this 
one-fourth of the mechanical 
power required for the exciter 
when feeding four dynamos) will 
be about 95 per cent. The 
dynamos operate in parallel, and 
when the turbines are adjusted 
for equal outputs at the same 
speed, each dynamo carries its 
own proportion of the total load. 
The six exciters are direct cur- 
rent, multipolar, belt-driven dy- 
namos, each of capacity to excite 
simultaneously the flelds of the 
four alternators when they are 
running at 10 per cent less than 
full speed. Thearmature is iron- 
clad, with separately formed in- 
sulated coils ; the brushes, carbon and the machines are 
mounted on rails with tightening screws. The Cana- 
dian (ieneral Electric Company, a branch of the Ame- 
rican General Electric, guarantees the dynamos and 
all other work put in by them for a period of one 
year. 

The power house is a fireproof building 1,000 feet in 
length, composed of three dynamo houses and turbine 
sheds. A section of the interior is shown in one of the 
illustrations given. It is of steel framework, the 
dynamo houses being of pressed brick, while the tur- 
bine sheds are steelwork studding, with two thick- 
nesses of inch plank, over which is three-ply felt covered 
with corrugated iron. The floors of the dynamo house 
are steel beams and concrete covered with slate one 
and a half inches thick. An electric traveling crane 
capable of carrying twenty-flve tons runs the whole 
length of the building, and will be used for handling 
the heavy parts of the machinery. 

Starting from the power house is a pole line which 
carries the electric power to the outskirts of the city, 

where it passes 
underground to the 
substation. The 
transmission line is 
very substantially 
constructed, the 
poles ' being iron lat- 
tice, embedded i n 
concrete, with 6x6 
chamferedcross arms 
of red pine, carrying; 
six wires of No. 13. 
& S. bare copper. 
These are supported 
by double petti- 
coated porcelain in- 
sulators, jointed to 
the steel frame and 
securely fastened to 
take up a tension of 
the line due to one 
inch of sleet or ice. 

The distance from 
the power house to 
the Lachine Canal, 
near the Wellington 
Bridge, where the' 
wires are attached to 
a specially designed 
terminal pole, is 
about 30,000 feet. 
From this point the 
wires are gathered 
together and formed 
into a cable covered 
with paper and lead, 
and, passing through 
the manhole and 
under the Lachine 
Canal, at a depth of about 33 feet below the copint; 
of the canal, as shown on drawings, it continues thus 
through the streets of Montreal into the substation. 
This line is provided at four points with a specially de- 
signed Wirts lightning arrester. 

There will be in each of the power houses at the 
rapids a switchboard, taking care of four generators 
and two exciters, and so constructed that any exciter 
may be operated in either power house and the whole 
system work in parallel. It will connect in the tower 
to the terminal board, from which any machine can 
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be switched onto any line. There will also be a sub- 
station switchboard in the city which will subdivide 
the power that is brought in in large units into smaller 
units, to be distributed as demanded in the city proper, 
the voltage being continued at the high tension, 
namely, 4,000 volts, and transformed in manholes in the 
various sections of the city to 112}^ or 335 volts for the 
secondary distribution. The power house will be pro- 
tected by a system of electrical pumps and stand pipes 
and will be heated by electricity. 

The work of placing the wires underground in the 
city was undertaken and successfully carried out by 
the National Conduit Company, of New York, 500,000 
feet of cement-lined iron pipes being laid. 

Mention has been made of the substation in the city. 
This is a handsome pressed brick building situated at 
the corner of McCord and Seminary Streets. The en- 
gineers of the undertaking are T. Pringle & Son and 
McLea Walbank, of Montreal, to whom great credit is 
due for the successful carrying out of a difficult en- 
gineering work. 

The company is offering power and li«;ht for manu- 
facturing and private use at a price which will make 
Montreal a very desirable city for manufacturers, and 
enable many more families than at present to obtain 
electric light in their homes. A reduction of 33j per 
cent on existing prices for electric light has already 
been announced, while for power purposes the com- 
pany is offering a rate which is 30 per cent below the 
present price. 

As an instance of the appreciation of the new power 
which the local manufacturing interests are 
showing, it may be mentioned that the Do- 
minion Cotton Company, the largest company 
of the kind in Canada, has decided to substitute 
electricity for steam power in its mills, and has 
made a twenty years' contract with the Lachine 
Hydraulic and Land Company for the supply 
of electric power from their plant. 



Street, and as its membership increased moved succes- 
sively to enlarged quarters; in 1875 to the southwest 
corner of Broadway and Twenty-third Street, and in 
1877 to the house No. 104 East Twentieth Street. In 
1881, the house No. 137 East Twenty- third Street was 
purchased, to which a large addition was made in 1889, 
and the work of the Society has since been carried on 
at that place. The increasing size of the library, and 
the necessity of providing adequate accommodation 
for the increasing nujnber of members, have led to the 
construction of the present very handsome house. The 
project was first started in the spring of 1895, and the 
present site, 330 West Fifty-Seventh Street, was pur- 
chased and actual work begun in the fall of 1896. The 
cost of the building is |300,000, the society's assets being 
about $350,000, and its present gross income over 
$40,000. 

The new building, located on West Fifty-seventh 
Street, near the Carnegie Music Hall and opposite the 
Fine Arts building, covers a plot of 50 by 110 feet. It 
is a choice example of French Renaissance. It is built in 
Indiana limestone richly carved, and both within and 
without it does considerable credit to the architect, 
Mr. C. L. W. Eidlitz. On the first floor are the recep- 
tion room, coat room, and the offices of the secretary, 
as well as a large room intended for a convenient meet- 
ing place for members for social and business inter- 
course. On the second floor are the reading room and 
auditorium, the latter having a seating capacity of 
over four hundred. On the third floor space is re- 
served for a museum and model room, and here also 
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OPENING OF THE NEW HOME OF THE AHEBI- 
CAN SOCIETY OF CIVIL ENGINEEBS. 
In a country which is pre-eminently distin- 
guished by the magnitude and skill of its en- 
gineering works, the opening of the new house 
of the American Society of Civil Engineers 
will have more than a passing interest. 

The American Society of Civil Engineers was 
founded November 5, 1853. In respect of the 
very strict conditions which govern admission 
to membership, it is claimed that this society 
stands first among the kindred societies of the 
world. The candidate for admission must have 
an unsullied professional record, and must 
furnish credentials attested by parties of pub- 
lic repute. He must have been for a stated 
number of years in charge of some important 
public work or must have otherwise distin- 
guished himself by his services in promoting 
the advancement of the science and practice of 
engineering. The purpose of the society is 
the advancement of engineering knowledge 
and practice, and its members consist of civil 
engineers in all branches of practice, such as 
nmnicipal, military, hydraulic, naval, mining, 
marine, and electrical. Meetings are held semi- 
monthly at which professional papers are pre- 
sented and discussed. These papers are subse- 
quently published by the Society in volumes 
termed " Transactions," of which thirty-eight 
have been issued to date. The Society also 
publishes a monthly periodical termed "Pro- 
ceedings." Complete copies of "Proceedings" 
and " Transactions " are sent to every person connected 
with the Society ; also to many other societies, libraries, 
and technical publications. The papers presented to 
the Society, of which over eight hundred have been 
published to date, have covered every branch of en- 
gineering, general and specific. These papers are of 
value not only to the members but to the public, in 
that they are frequently drawn upon by the gen- 
eral press to keep the public in touch with the great 
problems and enterprises of the times. 

During its existence the Society has accumulated an 
extensive engineering library, and the necessity for its 
expansion was one of the causes leading to the build- 
ing of the new house. It is a strictly professional 
library, in which there are now some 33,000 volumes. 
The present roll of members includes some twenty-one 
hundred engineers in all grades, and it embraces repre- 
sentatives of the profession in all parts of the world, a 
large number of foreign engineers being connected with 
the Society. The strict requirements for admission to 
full membership and the fact that the roll includes 
practically every engineer of note in the country render 
corporate membership in the Society the highest pro- 
fessional indorsement attainable. 

For some time after organization the Society meet- 
ings were held in the office of the Croton Aqueduct De- 
partment in Rotunda Park, New York, which was lo- 
cated in what is now City Hall Park, facing Chambers 
Street near Center Street. In 1867 it moved to rooms 
in the Chamber of Commerce building, 63 William 




NEW HOME OF THE AMEBICAN SOCIETY OF CIVIL 
ENGINEEBS, NEW YOBK CITY. 

are the offices of th? clerical force. The fourth floor is 
devoted to the stack room, which has a total capacity 
of over one hundred thousand volumes. The stacks 
are similar to those used in the new Congressional 
Library at Washington. An electric book lift runs to 
the reading room on the second floor. In the base- 
ment are janitor's quarters and large storage and pub- 
lication rooms. The building is steam heated through- 
out and lighted by electricity, the energy for which is 
provided by two gas engines of 35 horse power each. 
As this society is purely a scientific body, the building 
is in no sense a club house. Its use is exclusively for 
the advancement of the science of engineering, and it 
is the first building erected in America to be devoted 
to the exclusive purpose just named. 

The Society formally threw open the doors of the 
new building on Wednesday, November 34, when the 
members and invited guests assembled in the audi- 
torium, where addresses were delivered by Benjamin M. 
Harrod, President of the Society; Gen. William P. 
Craighill, late Chief of Engineers, United States Army; 
President J. G. Schurman, of Cornell University ; and 
Joseph H. Choate, of New York City. 

Gen. Craighill gave a brief review of the history of 
the Corps of Army Engineers from the date of its for- 
mation in 1803. He stated that Gen. Washington, 
though a surveyor, was not strictly speaking an engi- 
neer, and the revolutionary army was dependent upon 
the services of foreign military engineers, chiefiy 
French, who as late as 1816 were engaged in designing 



the defense of the country. West Point military school 
was established largely with a view to remedying this 
defect, and since its establishment it has turned out a 
body of men who, for thorough grasp of their profes- 
sion, were unsurpassed in any country. Referring to 
the proposal to establish a code of ethics to govern the 
engineering profession. Gen. Craighill considers it quite 
unnecessary, the observance of all the due courtesies 
and proprieties of the professional man being insured 
by the simple keeping of the golden rule, "Do unto 
others as you would they should do unto you." 

President J. G. Scluirnian, of Cornell University, said 
that the profession of civil engineering was essentially 
American, inasmuch as it wiis closely concerned with all 
that is specially characteristic of American civilization. 
In the Old World — in London, Paris or Berlin — it is 
the matchless works of art and architecture that leave 
a lasting impression. In America, it is the splendid 
works of engineering that fill the visitor with admira- 
tion and leave an abiding impression. Onr vast and 
daring feats of construction, as shown in bridges, build- 
ings, railroads and water works, have given us the stamp 
of an engineering race. This is now recognized as es- 
sentially one of the learned professions. The schools 
of engineering rank with those devoted to the so-called 
learned professions, and justly so, for the same degree 
of culture is required in them as in those devoted to 
the law and to letters. 

Joseph H. Choate paid an eloquent tribute to the 
engineer's profession, and in comparing it with those 
of medicine and the law, he dwelt upon the advantage 
and sr)lid satisfaction to be derived by the en- 
gineer from tlie fact that his work was based 
upon known facts and the clearly ascertained 
and unchanging laws of nature, whereas that 
of the law at least was based largely upon tra- 
dition, opinion, and judgment. The profession 
Is enduring as the ages. The lawyer's fame dies 
with the silencing of his voice in death ; the 
name of the engineer is as lasting as the imper- 
ishable works which are the monuments of his 
skill. 

Mr. Choate referred to the city of New York 
under its new charter and thought that within 
its 360 square miles were contained more engi- 
neering problems — soon to demand solution — 
than were contained in all America fifty years 
ago. If the city is to be successfully adminis- 
tered, it was absolutely necessary that all muni- 
cipal works should be controlled by engineers ; 
at least he woul'd express the hope that they 
might never be put under the administration of 
lawyers who were as ignorant of civil engineer- 
ing as the speaker. 

Mr. Choate concluded by stating that in view 
of the present meeting he had been reading one 
of the most fascinating works that had ever 
come into his hands, and he evoked genuine 
enthusiasm by giving the title as Smile's 
" Lives of the Engineers." 

■♦<■»» • 

TUe Palace ITIotor Car. 
A member of the Automobile Club de 
France has just had a steam " house car" con- 
structed to his order by M. Jeantaud, the 
Parisian builder of motor cars. The car is 
propelled by a steam motor of 30 horse power. 
It is 35 feet long and is over 8 feet in width 
and height. The outside is painted a pale 
green, and the entrance to the interior may 
be gained either by folding doors at the side 
or by the door at the rear. Down the side 
of the car runs a corridor with doors opening 
into the different rooms. The first room is used dur- 
ing the day as the salon and at night as a sleeping 
room, a couple of divans being turned down to form a 
bed. Every spare inch is devoted to cupboards. An- 
other room of the same size is to be used as a dining 
room, and when not employed for this purpose the 
partitions at the back and side may be folded up, thus 
forming a large salon. There is also a lavatory and 
bath room, and behind this is a kitchen containing a 
range, a cupboard for the cooking utensils, and under 
the fioor is a safe for the provisions. On the top of the 
car seats are provided for three or four persons, and 
here also are carried the supplies of water and food. 
Enough fuel can be stored away to run the car for 
three hundred miles. The fore part of the vehicle is 
supported by the tractor of the Dion type. 



• I • » » 



A Hint to manufacturers and ITfercbants. 

The importance of registering trade marks at the 
Patent Office does not seem to be sufficiently realized 
by manufacturers and merchants in this country or 
abroad. Persons adopting a word, phrase or emblem 
to distinguish their specialty of manufacture, whether 
it be on dry goods, groceries, food products or prepara- 
tions of any kind, will derive more benefit by register- 
ing them than many seem to realize. Full information 
as to the necessary procedure to obtain trade mark 
protection may be had by communicating with this 
office. 
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Fatal Cases of Rattlesnake Poisoning— Antidotes 
for tbe Venom. 

To the Editor of the Scientific American : 

In June, 1891, the writer recorded in these columns a 
death resulting from the bite of the little coral snake of 
Florida (Elaps fulvius), often regarded even by some 
scientists as harmless to man. The article attracted 
wide attention, owing to the fact that it was one of the 
first authentic cases of the kind ever published. 

During nearly fifteen years' residence in Florida, I 
never heard of but this one death resulting from the bite 
of a venomous serpent, although three other poisonous 
snakes are quite common within the limits of that 
State. These are the great diamond rattlesnake (Cro- 
talus adainanteus), the little ground rattlesnake (Can- 
disona miliaria), and the water moccasin (Ancistrodon 
piscivorus). It may be added that the copperhead 
(Ancistrodon contortrix) has been found in the north- 
ern part of tbe State, but its common habitat is farther 
north. 

A few weeks since, however, I received reliable infor- 
mation of two fatal cases of rattlesnake poisoning in 
Florida. One was the little daughter of James Morgan, 
a resident of Fort Drum, who received the venom of a 
rattlesnake and died within two hours afterward. The 
other was that of a young man, Edwin Hall by name, 
who was bitten by a large rattlesnake while surveying 
near Punta Gorda. The reptile buried its fangs into 
the young man's leg before he was even aware of its 
presence. The victim was so panicstricken at this 
sudden attack that he ran at the top of his speed from 
his companions, thus actually assisting the poison to 
circulate more rapidly throughout his system. He 
was finally overtaken, however, when a shoestring 
was tied 1 ightly around his leg above the wound. None 
of the usual remedies could be found among the few set- 
tlers nearby and the man was taken to his home at Pun- 
ta Gorda. His leg swelled and he suffered greatly with 
pain in that member. On reaching home, a physician 
was immediately summoned, who administered reme- 
dies both externally and internally. But the deadly 
virus had gained the ascendency, and the victim finally 
died in great agony the same evening — about nine 
hours after the accident. 

Had the deceased been in the habit of carrying a 
small vial of permanganate of potash about his person 
when on his trips in the woods, and had he retained the 
presence of luind to use it immediately after receiving 
the bite, no serious results would have followed. 

Persons who live in sections where venomous ser- 
pents are liable to be encountered should always carry 
this antidote. To use it, the wound should first be en- 
larged and then saturated with the drug, after having 
first tied a shoestring, suspender or like ligature around 
the limb — for the leg or arm is usually the point at- 
tacked. 

Speaking of antidotes for snake poison, Dr. Thomas 
R. Eraser, of the University of Edinburgh, Scotland, 
has recently made public what he calls "an absolute 
antidote for the bite of the most deadly serpent." Con- 
tinuing, he says : " I have also found that the substance 
fioni which the antidote is secured is strongest and 
best in the serpent whose bite is thfi most deadly." 
Briefly stated, this new antidote is the bile or secretion 
of the gall bladder. In its crude form, the bile is only 
administered directly to the wound or by the stomach. 
But the antidotal constituent of the bile is said to be 
the most effective when it is separated from the re- 
mainder of the substance found in a serpent's gall 
bladder, and injected beneath the skin. Dr. Eraser 
says the bile of any serpent is an antidote for the bite 
of a venomous species. This seems very reasonable, 
for, as has long been known to scientists, the venom of 
poisonous snakes has no ill effects when introduced — 
by accident or otherwise — into either their own circu- 
lation or that of the harmless kinds, common belief to 
the contrary notwithstanding. 

Washington, D. C. Charles H. Coe. 



ITnlted States Machinery and Tools in Germany. 

Consul Crane sends from Hanover, Germany, under 
date of September 17, 1897, a report which will be pub- 
lished in Commercial Regulations, 1896-97. An extract 
therefrom of current interest is as follows : 

The principal enterprise now on foot in the depart- 
ment of transportation is the extension of the net of 
electric lines far out of the city, to Hildesheim, four- 
teen miles away, and the engraftment thereupon of 
not only a light, but also a heavy, freight traffic. It 
would not be surprising should wide awake representa- 
tives of United States firms interested in such con 
structions find that there are devices at their command 
which the Germans would be glad to adopt. 

In this connection, it may be remarked that the fre- 
quency of railway disasters in this country of late has 
awakened public attention to a degree that might be 
suggestive to some of our United States inventors and 
manufacturers of railway appliances. In an incident 
of this kind that occurred near here but a few weeks 
ago, one of unusual severity in its consequences, it was 
frankly admitted that bad net the Atnerioan air brake 



operated perfectly, the loss of life must have been 
much greater. To take advantage of such a hint as this, 
the parties interested must be on the ground, and for a 
long time, too, in order to make investigations on their 
own account and in their own way, as opposed to the 
manner in which official investigations are conducted. 



mscellaneous Notes and Receipts. 

Causes ot Spontaneous Combustion of Oils. — In counec 
tion with the experiments instituted by R. Kissling, as 
regards the increase of temperature caused by impreg- 
nation of fibrous or porous stuffs with linseed oil, the 
author states the results of his researches. In accord- 
ance with former observations, a maximum of weight 
by absorption of oxygen in the case of raw and boiled 
linseed oil only appears after several days, while with 
oils treated with metallic oxides this is the case 
already after twenty hours, old linseed oil showing one 
of 15-16 per cent, young products up to 19 per cent at 
most. The spontaneous combustion is well exemplified 
by the following experiment: Apiece of wadding which 
had been used for the filtration of oils, that contained, 
besides copal, resin and turpentine oil, chiefly linseed 
oil boiled with metallic oxides, was laid in a place ex- 
posed to the wind, so as to prevent a supply of heat 
from outside. A thermometer stuck into it soon 
showed 60°, then 138°, inside of 45 minutes it had 
reached 275°, and suddenly rose above 300° (C. ?) On fold- 
ing the wadding apart, the interior was found to be 
strongly charred, ami in the charred places glimmer- 
ing was at once perceptible, which passed into ignition 
upon admission of a draught of air. According to the 
explanation of the author, an autoxidatiori was made 
possible in consequence of the presence of metallic 
compounds and the previous heating. Owing to the 
poorconductionof heat, the heat was held together and 
through decomposition of organic substances carVjon 
was liberated, which took fire through a supply of air. 
Further experiments demonstrated that ignition is only 
possible if the separated carbon comes into contact 
with a sufficient volume of air. — W. Lippert, Zeitschrift 
fttr Angewandte Chemie. 

A Peculiar Fabric, which may find a use for many 
purposes, is made in Brussels. It is flexible, transpar- 
ent and impervious to water. This textile material can 
be washed off with cold water, like a glass pane, by 
means of a sponge, and is mainly to be used for por- 
tieres, window shades, umbrellas, etc. The patented 
process for the production of this tissue consists in fill- 
ing the meshes of a wide-meshed fabric, such as muslin, 
with chrome gelatine or with a similar material and 
then rendering the chrome gelatine insoluble by expos- 
ure to light. The fabric is then coated on both sides 
with boiled linseed oil or fat varnish ; the treatment 
with chrome gelatine and linseed oil is repeated several 
times and the fabric is ornamented by printing. 

Polish for Machines. — Mix intimately 10 parts oil of 
turpentine, 20 parts stearlne oil and about 30 parts of 
the finest blood coal. This mixture is strongly diluted 
with spirit and spread with a brush on the machine 
parts to be cleaned. When the alcohol has evaporated, 
the coating is rubbed with dry blood coal and rouge, 
crocus or any other suitable polishing medium. The 
remedy is said to have been found valuable. 

Indelible Ink 'without Silver Nitrate. — Grind 1% 
grammes of aniline black well with 60 drops of strong 
hydrochloric acid, and 42 to 43 grammes of alcohol. 
The liquid thus obtained is diluted with a hot solution 
of 2}^ grammes of gum arable in 170 grammes of water. 

Tortoise Shell Imitation for Inlaid Work. — Techni- 
cally, the process of imitating tortoise shell is quite 
simple, but to produce charming patterns a certain 
amount of skill is necessary. A light gelatine solution 
is poured, while warm, upon glass plates and asphalt 
lake is dropped on the upper side in such a manner as 
to imitate the natural design of the tortoise shell. 
After it is cold, the gelatine is detached from the glass 
plate and in a few days may be used for inlaid work. 
If yellow tortoise, i. e., tortoise from the Chelonia 
caretta (sea turtle), is to be imitated, the ground of 
the wood to be used for inlaying should be painted 
yellow ; for red tortoise it should be painted with a 
suitable red, whereby the gelatine skin, being trans- 
parent, will receive the correct natural coloring of the 
tortoise. The nat.ural tortoise shell is prized the high- 
est when beautifully speckled with very dark spots. 

Perfumed Glycerine, an Excellent Hair Oil. — Glycerine 
possesses in a high degree the property of extracting 
the fragrance from flowers. Besides, it has proved to be 
excellent for the skin as well as for the hair, so that it 
puts even the flnest olive oil in the shade. If we take 
a vessel of best glycerine, putting into it lilacs, faded 
hyacinths, narcissus, lilies of the valley, mignonettes, 
violets, roses, lime flowers, jasmine flowers, etc., and 
leave them in it for three weeks, they will have given off 
their whole fragrance to the glycerine when taken out. 
In this manner a hair oil is obtained that cannot be 
surpassed by any Parisian '"parfumeur." Since glyce- 
rine can be mixed with water in any proportion (in 
contradistinction to the fat oils), a few drops may be 
poured into the water used tor washing, in order to per- 
fume it delieatelyi 



Science Notes. 

The London correspondent of the New York Even- 
ing Post telegraphs that at Maidstone vaccination is be- 
ing used against typhoid under the direction of the 
pathological laboratory of the State Army School at 
Netley. Prof. Wright and Surgeon-Major Temple, of 
Netley, have so improved the method that they are 
able to obtain the characteristic reaction of blood 
Ljrum on typhoid bacilli, which is taken as a proof 
that the individual is protected by the injection. 
Enough vaccine has been sent to Maidstone to inocu- 
late the whole population if necessary. The number 
of cases of typhoid fever reported is greater than 
1,500. 

A cable dispatch from London says : A wonderful 
application of the perfected phonograph has been 
made by Mme. Anna Lankow, a vocal instructor of 
New York. She had several talented pupils anxious 
to secure European experience. Theodore Wanger- 
mann, a phonographic expert, supplied the delicate 
cylinders, and, under his direction, the pupils sang 
their best into the phonographic horn. Mme. Lankow 
took the cylinders to Berlin, where the voices were re- 
produced for the German managers. The experiment 
was so successful that engagements to sing in Germany 
in concert and opera were obtained for two of the 
pupils, based solely upon the phonographic samples. 

According to the New York Tribune, the most inter- 
esting work now going on at the Weather Bureau is 
the preparation of an exhibit of this bureau for the 
Paris exhibition in 1900. Prof. Moore is taking a deep 
interest in the matter, and, as planned, it will be one 
of the largest and most complete expositions of tins 
character ever made. A feature of the exhibit will be 
a daily weather chart of the United States. A codo 
has been adopted by which the conditions of tlie 
weather in all parts of the United States will be trans- 
mitted by telegraph to Paris. From the material thus 
obtained maps will be constructed on the order cjf 
those now in general use. Prof. Moore, with five or 
six of his subordinates, will represent the Weather 
Bureau at the exposition, and nothing is being left 
undone to make a showing worthy of the United States 
Bureau, which is acknowledged by scientific authorities 
to be the finest in the world. 

The municipal authorities of Paris are just now en- 
gaged in the suppression of an altogether novel form 
of food adulteration which is assuming phenomenal 
proportions, says the New York Tribune. Real oysters 
are expensive in Paris, and so, with the object of suit- 
ing slender purses, artificial oysters on the half shell 
have been invented, which are sold at twenty cents a 
dozen, and they are so cleverly made and look so nice 
and fresh that, once lemon juice or vinegar has been 
added, they cannot be distinguished from the real 
article, especially when white wine is taken in connec- 
tion therewith. The only genuine thing about these 
oysters is the shell, the manufacturers buying second- 
hand shells at a small cost, and fastening the spurious 
oyster in place with a tasteless paste. The municipal 
laboratory has not yet proclaimed the ingredients of 
which these bosus oysters are composed, but has an- 
nounced that they are of a harmful character. 

Prof. A. E. Dolbear writes to Science as follows : 
Those who have occasion to have copies of engravings or 
pictures of any kind made for use with the lantern may 
be glad to know that such may be printed from the 
plates used in ordinary printing, if sheets of thin trans- 
parent celluloid be taken. Gelatin also may be used. 
The latter is liable to roll up more or less and needs to 
be protected by inclosing between glass plates of the or- 
dinary size for lantern slides. Celluloid will not trouble 
so much in that way, yet it is best to mount such 
pictures in the same way. Photographic half-tones 
show very well indeed, the fine meshing not being 
enough magnified nor dense enough to be noticed 
upon the screen at the distance of a few feet. Such 
copies need cost but a few cents apiece, if the electro 
can be got to print from ; and if celluloid be used with- 
out the glass cover, perhaps one cent would be the full 
cost. I inclose a couple of samples that you may judge 
of the quality of such pictures. 

Mr. H. Savage Landor, who left England in March 
last, commissioned by Mr. Harmsworth, the proprietor 
of the Daily Mail, to endea\'or to enter the sacred city 
of Lhassa, in Tibet, has not been successful in his un- 
dertaking. News has just been received that a few 
days after crossing the frontier of Tibet, disguised as a 
Chinese pilgrim, all except two of Mr. Landor's men 
abandoned him. In spite of this, Mr. Landor continued 
on his journey, but eventually he lost all his provi- 
sions, and by an act of treachery was made a prisoner 
by the Tibetans. He was sentenced to be beheaded, 
but at the last moment the Grand Lama stopped the 
executioner, and commuted the sentence of decapita- 
tion to the torture of the stretching log— a kind of 
rack upon which Mr. Landor was chained for eight 
days— after which he was released. Mr. Landor has 
now returned to India, suffering from the effects of 
the torture to which he was subjected, and which he 
half anticipated before he set out upon his hazardous 
journey. 
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I^oss In Stoppages of Electric Cars. 

Prof. H. S. Herring, in The American Electrician, 
says : From a large number of tests I found that the 
difference between making a stop and start at a station 
and running past it varies from 75 watt hours to 100 watt 
hours according to the grade and load, the average for 
ordinary conditions with a partially loaded 7^ ton car 
being 85 watt hours per stop. These tests were made by 
running the car over a road 

on which definite stop- i ' 

ping places were designat- 
ed, and a different number 
of stops made on successive 
trips, each trip being re- 
peated for the same condi- 
tions until the readings 
agreed. The car was load- 
ed with sand bags and 
weighed on car scales. 
These values, being ob- 
tained from about 100 such 
tests, are fair average re- 
sults, but cannot be de- 
pended upon for any par- 
ticular case, as conditions 
may cause a very large va- 
riation. But as an illus- 
tration of how these small 
values aggregate, the fol- 
lowing figures may be in- 
teresting : Assuming the 
cost of electrical energy at 
1 cent per kilowatt hour, 
one stop would cost 0"085 
cent, nearly one-tenth of 
a cent. At this rate, the 
cost of making one extra 
or unnecessary stop on 
each trip for fifteen trips 
daily would amount to 1 "28 
cents per car per day, and 
$4.67 per car per year ; for 
fifteen cars, $70 per year ; 
and for 100 cars, $467 per 
year, merely for one extra 
stop per trip. This does not 

include the cost of brake shoes and wear and tear 
nor the capital invested in the increased sizeof the power 
house. Taking an actual instance of an engine house 
located where two lines of cars pass the door, thirty 
cars making fifteen round trips a day and each car 
passing the engine house twice on each round trip, it 
was found that on this same basis it costs therailway 
company for electrical energy alone seventy-six cents 
per day or $378 per year to stop its cars at this one 
place. Even should the assumption of one cent per 
kilowatt hour prove too high, yet the results are im- 
portant. 

In reference to the effect of careful handling of the 
controller, I would say that the difference between the 
kilowatt hours per car mile required by two motor- 
men is very marked. A number of experiments were 
made in order to obtain some data. A good average 
niotorman was selected and instructed to run his car in 
the usual manner. The 
other motorman was in- 
structed to run the car in 
the most careful manner, 
allowing it to "drift" as 
much as possible and to 
use the brakes as little as 
possible. The same car was 
used in both instances, and 
was run on regular sche- 
dule time, making the 
same number of stops. 
The careful motorman used 
only 80 per cent of the kilo- 
watt hours used by the 
" regular," although the 
latter was not careless, but 
rather above the average 
motorman. The difference 
of 20 per cent in the kilo- 
watt hours used by these 
two motormen represents 
average conditions and not 
exceptional ones, but for 
the sake of avoiding possi- 
ble exaggeration and al- 
lowing that such expert 
motormen cannot be readi- 
ly obtained, it would be 
perfectly safe to halve this 
figure and take 10 per cent 
as the amount of energy 
that can readily be saved 
by more careful handling 
of the controller, while on 
most roads the larger 
value, or at least 15 per 
cent, could be saved with- 
out doubt. A few calcula- 



tions based on a saving of 10 per. cent may be of in- 
terest, being the gain that would result by using less 
power on the line. Taking the average performance 
in city running on a ten-mile, fifteen-car, fifteen-trip 
road as 1,300 watt hours per car mile, a 10 per cent 
saving amounts to 1'3 cents per trip, 19 '5 cents per 
car per day, $71.20 per car per year, and $1,067 
per year for the entire road, or for a company 
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operating 100 
year. 



cars this amounts to over $7,000 per 



the school : " Instead of theoretical soldiers, they are 
making practical firemen. The modern methods of 
fire fighting are sufficiently scientific and exacting to 
produce as large results, whether physical or disciplin- 
ary, as any sought by military drill." 

As mentioned in the Scientific American for 
September 18, 1897, this school furnishes the nearest 
approach to a school of fire extinguishment of any in- 
stitution in the world. It 
is not, of course, expected 
to make firemen of the 
boys, but to give them cool- 
ness, courage and prompt- 
ness in emergencies, and 
they also gain what so 
small a portion of the pub- 
lic have — a clear apprecia- 
tion of the gravity of fire 
risks in cities and towns 
and intelligent ideas in re- 
gard to the prevention of 
fires. 

The drill was arranged 
by the late Harry Ellis, 
superintendent of the 
school. It was introduced 
at first as a voluntary ele- 
ment, chiefly for the sake 
of the physical exercise and 
recreation it furnished, but 
the results were so satis- 
factory that it is now re- 
quired from all the boys, 
excepting those who are 
physically unable to un- 
dertake it. 

Every part of the drill is 
under the personal super- 
vision of some instructor 
who has a thorough know- 
ledge of all its details, and 
who is held responsible for 
the discipline of the boys 
and their officers and for 
the safety of all during the 
drill. As a preliminary, the 
pupil, on entering the class, is given a course of lectures 
explaining the use of a knowledge of fire prevention 
and fire fighting, the present methods employed and 
the improvements needed. Each boy is examined 
physically to find out his weaknesses, if he has any, so 
that they may be corrected. Simple marching move- 
ments are first introduced, and considerable time is 
devoted to the "setting up exercises "as practiced in 
the regular army. The boy is next given a belt and 
a long police club and instructed in the club drill. 
Later a sword made of tough wood is substituted for 
the club and instruction is given in single stick exer- 
cises similar to those of the navy. As a part of this 
preliminary drill, each boy is required to attend a 
course of lectures at the school given by skillful sur- 
geons upon the various ways to render first aid to the 
injured. The pupil then begins work with the fire drill. 



FIBE DRILL-GETTING 



A SCHOOL FIBE DRILL. 
It is the policy of many schools not to let pass any 
opportunity which school life may offer to keep the 
students constantly employed in those forms of right 
activity which may interest them to make the most 
of themselves ; hence the military drill which is found 
in so many schools. 

We illustrate and describe a system which com- 
bines both military exercise and a useful training of 
the faculties. It is the fire drill as practiced at the 
Cambridge Manual Training School for Boys, Cam- 
bridge, Mass. There is little doubt that a drill of this 
kind possesses more usefulness as an educational force 
than even military drills. As the chairman of the Boston 
Board of Fire Commissioners recently said regarding The boys are formed into a battalion divided into hose 

companies, ladder com- 
panies, an engine company 
and an emergency corps. 
After this the pupil begins 
work, which includes hold- 
ing and jumping into life 
nets from heights varying 
from eight to twenty-two 
feet ; different forms of 
rope work, involving about 
all of the known methods 
of life saving, erecting and 
climbing ladders and the 
various ways of handling 
ladders ; different forms of 
drill for fire hose, including 
coupling, carrying lines 
through buildings and up 
ladders, handling and use 
of nozzles, hose strips, 
spanners, etc. ; shooting 
the life lines and other 
exercises tending to secure 
acquaintance with the dif- 
ferent forms of fire or 
emergency apparatus. 

To become a non-com- 
missioned officer a private 
must have been on drill 
one year and then have 
passed a severe examina- 
tion regarding his know- 
ledge of military move- 
ments. Red Cross emergen- 
cy work, handling of fire 
apparatus, etc. At the end 
of the second year, by pass- 
ing another examination, 
he may become a sergeant. 




THE HOSE READY TO CARRT UP THE LADDER. 
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The lieutenants and cap- 
tains are taken from the 
third and fourth year stu- 
dents only. The school is 
provided with the very 
best equipment. Alarms 
are given from fourteen 
boxes. The department is 
accustomed to second and 
third alarms and also to 
the "recall" or "all out" 
in use in large cities. Up- 
on a first alarm one ladder 
truck and one hose com- 
pany respond and the other 
apparatus follows when 
called by a second or third 
alarm. In the basement 
of one of the buildings is 
the fire drill room, which 
contains a ladder, truck, 
three hose carriages, an 
engine, an emergency wa- 
gon loaded with life lines 
and other articles needed 
for the drill. 

The drill tower shown in 
our engraving is forty feet 
high and is arranged as a 
three story building, with 
stairways, window casings, 
etc. It is furnished with 
shelves on the outside 

from which jumps varying from eight to thirty feet 
may be made into the life net. Overhanging timbers 
are arranged at the top to support heavy iron rings to 
which ropes may be fastened for practice with the life 
belt. Near the tower are standards for horizontal life 
lines. One engraving shows the students practicing 
on these lines. This is most admirable exercise. Our 
other engravings show practice with the life net and 
the students preparing to draw a line of hose up to the 
roof of a building. 

It is to be hoped that fire drills will be established in 
other schools, as it promotes alertness of body and 
mind, coolness and courage, and the benefit" of discip- 




■EIT^£ DRILL-PRACTICE WITH THE LIFE NET 




THE FIBE DBILL TOWEB. 

line are increased. There is an element of dash about 
it which appeals to the ardor of youth and implants 
a sense of responsibility, while the constant chance of 
practically exploiting their acquisition gives it a real- 
ism which military tactics as an adjunct of general 
school training does not possess. 



sal, and the other posterior and comprising the cal- 
caneum. The scaphoid bone, which in this work plays 
the part of a hinge, is entirely put out of joint. It is 
always more or less displaced and raises the skin of the 
foot, which, at this level, sometimes ulcerates (Figs. 1 
and 2). 

The accompanying figures, reproduced from photo- 
graphs, represent the foot of a young lady of twenty. 
Its length is 6^ inches, and its weight (with 2i4 inches 
of the ankle) 14 ovmces. ■ Viewed by its ^external face, it 
represents a rectangular triangle of which the hypo- 
tenuse, formed by the bone of the foot, is slightly 
convex at the level of the scaphoid bone. At the union 
of the third posterior and of the two third anteriors, its 
lower edge shows a cavity one inch in depth, resulting 
from the forced flexion of the foot upon itself. The lower 
face, of generally triangular form, shows us the 
arrangement of the deformed and compressed 
toes, which rest upon the ground through their 
dorsal surface. The nails are thin and atrophied, 
with the exception of that of the second toe, 
which looks like a claw. The diagram in Fig. 
3 gives better than any description an idea of 
the deformation of a Chinese woman's foot. 

After the foot has attained a sufficient de- 
gree of atrophy, and at the cost of considerable 
pain, the young Chinese woman has not yet 
finished suflFering. She has to keep her feet 
constantly bandaged in order to be able to 
walk, and even then a long walk is impossible. 
The atrophy of the foot brings about an atrophy of 
the leg, which is reduced to the state of a skeleton, the 
muscles disappearing and hardly anything remaining 
but the skin and bone. 

This atrophy of the leg contributes in a great measure 
toward increasing the trouble of walking and balanc- 
ing. The Chinese woman can walk only with a shoe 
made to fit the form of her foot. This is provided with 
a flat heel which alone serves as a point of support for 
the entire body. The point of the foot does not touch 
the ground, and the women walk somewhat like club- 
footed persons. They are not very steady upon their 
feet, and when they become aged have to use a cane. 
They walk with their arms slightly extended and per- 
forming the office of a balance pole ; and with the pel- 
vis thrown back and the breast slightly forward, they 



seem to be endeavoring to 
preserve their center of 
gravity. When their heels 
are close together, the 
slightest push may upset 
them. A foot is so much 
the more appreciated in 
proportion as it is smaller. 
The one that I photo- 
graphed belonged to a 
woman of the people and 
was relatively quite large. 
Among the rich Chinese 
ladies it does not exceed 
534 inches, and the woman 
is prouder of her foot than 
of her face. 

The Chinese woman Is 
very modest when it is a 
question of her feet. I 
have several times attend- 
ed mandarins' wives who 
were affiicted with foot 
troubles, and who con- 
sented only with great 
hesitation, and in blush- 
ing, to allow themselves to 
be examined ; and even 
then they so arranged 

— ^* themselves as to expose 

only the ailing part. 

All Chinese women do 
not have deformed feet, 
mutilation is more frequent in the south than 
in cities than in the rural districts. 
The Manchoo women are not authorized to bandafj;-,' 
their feet ; and on this •subject there are veryfoniiu. 
imperial orders. 

Some of the missionary societies, and especially some 
of the female missionaries, have for some time past 
been waging a war against this so-called barbarous 
custom. They even addressed Tsoung li-James, be- 
seeching that minister to transmit their request to the 
Emperor ; but he answered them that the Son of 
Heaven gave his subjects the right to do as they 
pleased. 

The Chinese regard a deformed foot as a tiling of 
beauty. What would Queen Victoria say were she to 
receive a petition signed by numerous Celestials asking 
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Fig. 3.-0S CALCIS AND DISTOBTION OF THE TOES. 



her to forbid the English damsels to wear corsets ? — Di . 
I. I. Matignon, in La Nature. 



THE FEET OF CHINESE WOMEN. 

The small foot of the Chinese woman, which the 
Celestials call by a name signifying "golden lily," has 
always excited the curiosity of Europeans. 

I have no intention of passing in review all the 
motives that have been adduced in order to explain 
why the Chinese have for ages past mutilated the feet 
of women, since one is just as unlikely as the other. 
It is not until about the age of four or five years that 
they begin to produce this distortion. The result is 
gradually obtained by the use of tighter and tighter 
bandages that produce in the organ a double move- 
ment of antero-posterior flexion upon itself and of ro- 
tation of the last four toes and their metatarsal bone 
around the first metatarsal. The effect of this first 
movement is to break the foot into tw o parts — one of 
them anterior, comprising the toes and their metatar- 



At the Pennsylvania State College, Center Countj', 
Pa., a column has been erected which is composed of 281 
samples of building stones procured from 139 localities 
in the State. The base block is of conglomerate 6 by 6 
by 2'5 feet ; the base of ■ column is 5 feet square ; the 
height of column is 32"7 feet ; and the weight 53'4 tons. 
This polylith, constructed by the School of 'lines, 
forms a comprehensive display of the natural resources 
of the State, in structural materials, geologically ar- 
ranged. It is a prospecting guide to the explorer for 
stone, and furnishes a comparative test of its dura- 
bility by an equal exposure of all the quarry products 
to atmospheric influences. 




Hg. l.-FOOT OF A CHINESE WOMAN- 
ABBANGEMENT OF THE TOES. 



Fig. 2.-8IDE VIEW. 
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TTTSAYAN EATCINAS. 
In the Fifteenth Annual Report ot the Bureau of Eth- 
nology to the Smithsonian Institution, 1893-1894, there 
is an interesting monograph by Mr. Jesse Walter 
Fewkes, entitled "The Group of Tusayan Ceremonials 
called Kateinas." By permission of the Director we 
are able to reproduce two of the illustrations from this 
interesting monograph. The following is only a brief 
summary of a part of the monograph. In their use of 
the word Katcina, the Hopi or Moki apply the term to 
supernatural beings impersonated by men wearing 
masks or statuettes in imitation of the same. The 
dances in which the former appear are likewise 
called by the same name, which with the orthography 
" Caohena" is used in descriptions of these dances in the 
valley of the upper Rio Grande. The present use of 
the term among the Tusayan Indians leads Mr. Fewkes 
to consider it as almost a synonym of a supernatural 
being of subordinate rank to the great deities. Ances- 
tral worship plays a not inconspicuous part in the Hopi 
conception of a Katcina. Worship, as we understand 
it, is not a proper term to use in the description of the 
Indian's methods of approaching his supernfl beings. 
It involves much which is unknown to him and implies 
the existence of that which is foreign to 
his conception. Still, until some better 
nomenclature, more exactly defining his 
methods, is suggested, these terms, for 
their convenience, will still continue in 
common use. There exist in Hopi my- 
thology many stories of the olden times 
which form an accompanying body of 
tradition explaining much of the symbol- 
ism and some of the ritual, but nowhere 
has Mr. Fewkes found a sequence of the 
ceremonials to closely correspond with 
tlie episodes of the myth. The charac- 
teristic symbolism is prescribed and strict- 
ly conforms to the legend. Anyone who 
hjis studied the ceremonial sy.stem of the 
Tusayan Indians will have noticed the 
predominance of great ceremonials in 
winter. From harvest time to planting 
there is a succession of celebrations of 
most complicated and varied nature, but 
from planting to harvesting all these rites 
are umch curtailed. The simplest expla- 
nation of this condition would be, and 
probably is, necessity. There is not time 
enough to devote to great and elaborate 
ceremonials when the corn must be cared 
for. Hence, the spring and early summer 
observances are abbreviated. Although 
the Pueblo farmer may thoroughly believe 
in his ceremonial system as efficacious, 
his human nature is too practical to con- 
sume the precious planting time with 
elaborate ceremonials. 

It has been proved by repeated obser- 
vations of the same ceremonials that there 
is a great constancy in the way successive 
presentations of the ritual are carried out 
year after year. The inevitable modifi- 
cations resulting from the death of old 
priests undoubtedly, in course of time, 
affect individual observances, but their 
ritual is never voluntarily changed. The 
Hopi do not get up the ceremony to please 
the white man. Each observance is tradi- 
tional and prescribed for a certain time 
in the year. Mr. Fewkes then gives a 
tabular view of the sequence of Tusayan 
celebrations. 

Before considering the various ceremo- 
nials in which the Kateinas appear, it 
may be well to say something of the nature 
of the supernatural beings which figure in 
them, as made known by the testimony of some of the 
best known men of the tribe. These deities are gener- 
ally regarded as animistic and subordinate to the 
greater gods. They have been called intercessors be- 
tween man and the high supernatural beings. There 
are misty legends that long ago the Kateinas, like men, 
came from the under world and brought with them va- 
rious charms with which the Hopi are familiar. If 
there is any one feature which distinguishes a Katcina, 
it is the use, by some or all of the participants, of a 
mask or ceremonial helmet. The Kateinas are divided 
into two groups — the complete and the abbreviated ; the 
former is constant year by year, the latter varying. 
Altars are present in the complete, absent in abbre- 
viated presentations. A cloud charm altar, or invoca- 
tion to the six world-quarter deities is sometimes made, 
public announcements are not prescribed, the clowns 
are generally present. Abbreviated Kateinas. consist 
mainly of public dances in which Kateinas, Katclna- 
manas and clowns take part. The prayer offerings are 
few in number and the ceremony ends in a feast, there 
generally being no altars. 

Roughly speaking, we may say that the Katcina cele- 
brations are characterized by the presence of indi- 
viduals who do not appear in the unmasked or nine 
days' ceremonials. Mr, Fewkes classifies the Katcina 



celebration into two large groups which may be called 
the elaborate and the abbreviated. Under the head of 
elaborate Kateinas may be included SoyAluna, Kat- 
cina's return, Powd,mfl, Pd,l(lliikonti, Nimd,nkacina. 

Space forbids our describing more than one of these 
ceremonies ; so we will take the SoyAluna, which is dis- 
tinctly a warrior's observance and has been called the 
Return Katcina. In one sense it may be so designated, 
but more strictly it is the return of the war god, re- 
garded as a leader of the gods. The singing of the 
night songs of the warriors is one of the most effective 
archaic episodes of the ceremonial of the winter solstice. 
The following is a slight condensation of Mr. Fewkes' 
interesting observations on the events and celebrations 
of 1891. 

On December 22 of that year most of the men of the 
village prepare cotton strings, to the end of which they 
tie feathers and pinon needles. These are given away 
during the day to different persons, some receiving 
from one to two dozen, which they tie in their hair. 
When a maker of these feathered strings presents one 
to a friend, he says : " To-morrow all the Kateinas to 
you grant your wishes ; " holding his bundle vertically 
and moving it with a horizontal motion. At nightfall 




RELIGIOUS DANCE AMONG THE TUSATAN INDIANS 



each man procures a willow wand from three to four 
feet long and loops upon it all the strings he has re- 
ceived. He then carries his stick to the Mdiikiva and 
places it in the rafters, thus imparting to the ceiling 
the appearance of a bower of feathers and pihon needles. 
All the Kivas were meeting places of the participants, 
but the Td,taukyam(a met at the M(3nkiva, where the 
principal festivities took place. Their chief wore a 
head dress decorated with symbols of rain clouds and 
carried a shield upon which was depicted the sun. The 
chief of a second society carried a shield upon which 
was drawn a star, and a third chief bore a shield with 
an antelope drawn upon it. The head dress of the 
chief Aawympkiya was adorned with glittering tri- 
plex horns and on his shield was represented an un- 
known Katcina. The fifth society was KwAkwantfl, or 
warrior whose chief carried in his hand an effigy of the 
great snake which was carved from the wooden stalk of 
the Agave, from which the society was named. He 
came from the Tcivato-Kiva and on his shield was de- 
picted aKwdkwantfl in full costume. The sixth society 
was the TatcUkti, or " knobbed heads ; " their shield 
bearer wore a head dress like a coronet, while on his 
shield was drawn a black figure with lozenge-shaped 
eyes.. The shield of the chief of the seventh society 
was adorned with the picture of the Sun Chief. 



After the societies had entered the kiva an invoca- 
tion to the cardinal points was chanted. At a signal 
the society raised itself into two irregular groups, one 
on the north, the other on the south side of the main 
floor. All then vehemently burst forth into a song, 
the shield bearer making eccentric dashes among his 
associates, first to one side and then to the other. 

While the song lasted the shield bearer continued 
these rushes and the assembled groups crouched down 
and met his dashes by rising and driving him back. 
He madly oscillated from right to left and swung his 
shield in ryhthm while those near him beat their feet 
in time. The shield was dashed from face to face and 
the groups made many motions as if to seize it, but 
no one did more than touch it with outstretched hand. 
About eight P. M. a dozen men were collected in the 
Monkiva, among whom wasLSsma, playing afiageolet. 
The hatchway was guarded by a tiler, and for a ndtci 
there was placed there a wicker skull cap ornamented 
with a pair of imitation mountain sheep horns. Two 
hours later the room was densely packed with naked 
men, their bodies undecorated, wearing small eagle 
plumes attached to the crown of the head ; two women 
were present. Anawfta, chief of the Kwi^kwantfi, sat 
alone on the southern side of the main 
floor and twelve chiefs sat opposite him. 

Ten novices from the other kivas enter- 
ed gorgeously arrayed in white kilts, with 
brilliant crowns of feathers and white 
body decorations, bearing an imitation 
squash blossom, with spruce sprigs in 
their left hands and corn in their right 
hands. As the chiefs took their places 
L6sma sprinkled the fioor of the room 
near the ladder with moist valley sand, 
about an inch deep. The novices stepped 
from the ladder upon this sand and pass- 
ed up in front of the chiefs, then squatted 
before them, facing the south, their kilts 
having been lifted so they sat on the cold 
fioor. Anawfta then crossed over to the 
south side of the room and seated him- 
self at the east end of the line of chiefs. 

At the west wall of the kiva a strange 
altar had been erected. lifisma had piled 
against the ledge of this part of the kiva 
a staek of corn, two or more ears of which 
had been contributed by the maternal 
head of each family in the pueblo. At 
either side and in front of the stack of 
corn shrubbery had been placed. In the 
space between the top of the corn pile 
and the roof wands were placed, and to 
these wands had been fastened many ar- 
tificial fiowers, four or five inches in dia- 
meter, set close together but in no regular 
line. Nearly in the center of this arti- 
ficial shrubbery there was a large gourd 
shell with a convex side turned toward 
the audience and having an aperture 
about eight inches in diameter in its cen- 
ter. Through this opening had been 
thrust the head of an effigy of PSKlKlko- 
liflh, the plumed-headed snake, painted 
black, with a tongue-like appendage pro- 
truding from the mouth. When all the 
assembled priests were seated a moment 
of solemn stillness ensued, after which 
Stipela arose, cast a handful of meal to- 
ward the effigy of the snake, and said a 
short prayer in a reverent tone. Tlien the 
head of the snake, which was manipu- 
lated by an unseen person behind the 
altar, was observed to rise slowly to the 
center of the aperture, and a mellow 
sounding roar, like a blast through a 
couch, appeared to come from the 
mouth, while the whole head was made to quiver 
and wave. The sound was of short duration, repeated 
four times; then the head reposed on the lower rim of 
the ground shell. Presently was heard the sound as of 
a scapula drawn across a notched stick six times. All 
the old chiefs in succession cast meal to the effigy and 
prayed. In response to each the great snake emitted 
sounds identical to those mentioned above. The spec- 
tators then left the kiva and a frenzied dance of strange 
character occurred. The societies from other kivas 
came in, and the chief of each declaimed in a half 
chanting voice which arose to a shriek at the close of 
the stanza. First he drew back to the fireplace and 
then with a shuffling gait approached the symbolic 
opening in the fioor called a sipapfl. 

Anawlta then shouted at the top of his voice and the 
shufflers sprang in the air and vaulted over the sfpapfl. 
Then everybody in the room shouted loudly, and a 
song and concert followed. A moment later the visit- 
ing societies dashed down the ladder, each bearing a 
splendid shield ornamented with the figure of the sun 
and a radiating rim of eagle feathers. Each society 
had its distinctive sun shield, which on entering was 
handed to the chief. As he received it he stamped on 
the sipapfl and a fierce song was sung ; meanwhile two 
members of the society stood apart from their fellows 
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against the southern wall, facing each other, each hold- 
ing a squash flower emblem in a bouquet of spruce 
twigs and an ear of corn in his left hand. 

Suddenly the fifteen or twenty membersof the society 
drew back from their chief, who then sprang upon the 
slpapii plank and, quickly turning, faced them as all 
burst forth in ecstatic shouting, with wild flinging of 
their arms, as they approached the shield bearers. 
They naturally formed two clusters, and as the shield 



bearer dashed his shield in their faces they surged back, 
to leap again toward him. This assault was maintained 
in time with the song. The two chieftains joined their 
men all in ecstatic frenzy and one of them, shaking his 
shield, sprang from ri^ht to left, drawing back his as- 
sistants in rhythni with the beating of the feet of all 
on the floor. After a few moments of most exhaustive 
movements, some of the weakest staggered up the lad- 
der, and shortly after one of the chiefs f^U fainting to 



the floor, overcome by exhaustion and the heat of the 
room. The men who belonged to the M6nkiva took no 
part in this exhaustive dance, but stood in readiness to 
carry those who fainted up the ladder to the outside. 

It has been suge:ested that this assault of the man on 
the bearer of the sun shield dramatizes the attack of 
hostile powers on the sun and that the object is to off- 
set malign influences or to draw back the sun from a 
disappearance suggested by its southern declination. 




THE NATAGKA GEREMOXT AT WALPI. 



RECENTLY PATENTED INVENTIONS. 
Kail way A.ppliaiiceii. 

Refrigerator Car.— Charles S. Har- 
dy, San Diego, Cal. In this car the ice receptacle, while 
designed to act with thorough efficiency for refrigerating 
purposes, is arranged to fold clear out of the way of an 
ordinary non refrigerated cargo. The ice box and draught 
flues are in the main arranged according to plans set 
forth in formerly patented inventions of the same in- 
ventor, the present patent providing for a swinging floor 
made in sections, and vertical doorlike sections corre- 
sponding to the floor sections and having cleats to sup- 
port them when opened, with latch devices to hold the 
door-like sections closed. When the apparatus is folded 
against the side of the car it takes up but little room and 
leaves the car interior practically unobstructed. 

Car Coupling.— Elisha F. McMurtrey, 

Rison, Ark. This coupling is of simple construction, 
and is automatic in operation when coupling with an- 
other drawhead from which an ordinary link is projected, 
the uncoupling being effected from either the top or side 
of a car. An apron is fitted in the open lower side of the 
drawhead, and is pivoted in position to rock as the draw- 
heafiis met by an opposing drawhead, to guide the link 
in the proper direction, and release the coupling pin, 
which drops by gravity mto engagement with the link. 



Bicycles, Etc. 

Extension Gear.— William E. Grold- 

ing, Wakefield, N. Y. To enlarge a sprocket wheel on a 
bicycle, this invention provides a novel form of rim hav- 
ing sprockets on its periphery, while the inner portion of 
the rim has flanges on both t^ides to engage opposite 
faces of the sprocket wheel on the machine. The flanges 
on the inner face of the rim are adapted to engage the 
sides of the adjacent sprocket teeth, preventing lateral 
movement on the sprocket wheel in one direction, and on 
the opposite face of the rim are bosses adapted to pass 
between the teeth of the sprocket wheel, find be ham- 
mered down in the form of flanges, thus locking the rim 
on the sprocket wheel. 



mechanical. 

Bark Peeling Machine.— John T. 

and Grcorge W. Jones, Western Port, Md. To peel or cut 
the bark from logs before cutting the latter into chips 
for making wood puip. these inventors have devised a ma 
chine to do the work quickly and without wasteful cutting 
of the wood fibers. It comprises a set of log-turning and 
supportinsr devices and two series of yielding cutter 
heads arranged on independent axes alternately upon 
opposite sides of the log table, the cutter heads revolving 
in opposite directions to cause the pull of one set on the 
log to neutralize that of the other set. As the log is 
turned one series of cutter heads takes off a series of 
rings of bark and the other series strips the intervening 
portion, a single revolution of the log causing it to be 
entirely stripped nf ita bark. 

Sheet Paper Drier.— Lon is Dejonge, 

Jr., Stapleton, N. Y. This invention covers an improve- 
.nent on formerly patented, inventione of the same in- 



ventor, w hereby the sheets will be conducted with greater 
advautage around witli the cylinder of the coloring ma- 
chine, the color being prevented from flowing under or 
gathering at the edges, simplifled clamping devices being 
employed to deliver the sheets more accurately to the 
carriers by which the sheets are taken through the dry- 
ing section of the machine. The drying section of the 
machine is so constructed that the sheets while wet will 
be supported throughout their travel in such a manner 
that they will not buckle, and the sheets will be delivered 
to a receiver in perfect condition, steam pipes being 
placed between the various tiers and also at the bottom 
of the drying frame to facilitate drying. 

Baking Powder Packing Machine. 

-James McNab, Catonsville, Md. As the mixed aci-i 
and alkali of baking powders quickly deteriorate when 
exposed to the air, while i- arranged in layers the por- 
tions in contact form a neutral film between their oppos- 
ing parts, preventing such deterioration, this invention 
provides for laying the alkali and acid powders in layers 
side by side or one upon the other, in such proportions 
as may be desired, in an accurate and expeditious man- 
ner. The machine comprises a belt carrier along which 
is reciprocated a carriage on which a divider is movable 
up and down, a pivoted rocking arm being geared with 
the divider and an operating mechanism connected with 
the arm. A delivery box is arranged at one end adjacent 
to the carrier, so that a box may be slipped over the end, a 
plunger forcing the box and the charge off the delivery 
plate and bringing a new charge in position to receive a 
box. 
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Cotton Chopper.— Frank L. Richter, 

Moravia, Texas, A combined disk plow and cotton chop- 
per is provided by this invention, one capable of attach- 
ment to any form of cultivator, the chopping attachment 
being so arranged that all surplus plants will be cleanly 
and quickly cleared from the ground and the standing 
plants be left at regular intervals. Upon the axle ar:; 
secured cultivators, in advance of which are the chopping 
disks, placed at angles to one another, and revolved m 
close relation to each other at right angles to the cultiva- 
tor disks, peripheral recesses in one chopping disk regis- 
tering with corresponding recesses in the other disk. The 
disk plows, as the machine advances, cultivate the 
ground between the rows of standing plants, and the 
machine is of simple, strong and inexpensive construc- 
tion. 
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StreetSwekper— Patrick F. Duross, 
Long Island City. N. Y. This is a device especially 
adapted for hand use, to take the place of hand brooms 
and sweepers. It comprises a box or receptacle for the 
sweepings supported upon wheels and having pivoted to 
it a hopper to receive the sweepings from a rotary broom, 
the sweepings being directed into the hopper by a chute 
which projects under the brush and guides the sweep- 
ings into the hopper. The receptacle is open at the 
upper corner adjacent to the hopper pivot, and the con- 
tents of the hopper are dumped into the receptacle by 
swinging the hopper up so m to fill thii openiac;. At 



the lower corner of the receptacle is a door by which it 
may be emptied. 

Musical INSTRUMENT.—Grliolson H. 

Graham, 2418 Magazine Street, New Orleans, La. To 
facilitate playing stringed instruments, as violins, cellos, 
etc., this inventor has devised an instrument in which a 
sounding board is held in a suitable casing, strings being 
stretched over the sounding board, and the performer 
will be able to properly play the instrument by manipu- 
lating the keys. The instrument has revoluble shafts 
adapted to be moved laterally, there being a hair-covered 
wheel on each shaft adapted to engage a corresponding 
string, and levers connected with the shafts adapted to 
be actuated by keys, the performer in playing the keys 
causing a sounding of the strings by the action of the 
revolving hairs. 

Snap Hook. — Charles T. Redfield, 

Glen Haven, N. Y. This is a cheap and strong device in 
which the shank is provided with a seat with which the 
hook is adapted to interlock, the hook having a longi- 
tudinal and lateral tension, and being adapted to be 
sprung into and out of engasrement with the shank seat. 
both of which operations may be easily effected in the 
darkwith mittens or gloves on. The device is of espe 
cial utility in harness, or it may be constructed for use 
on vest chains, for snapping on the ring of a watch, for 
eyeglass holders, etc. 

Tool for Miners' Use. — John D. 

Campbell, Leepburg, Idaho. This is a combination tool, 
embracing a candle holder, a powder knife, a fuse cutter, 
a fuse splitter, a cap crimper, and devices for securing 
the tool in a beam or suspending it from any convenient 
support. The tool is compact, and the candle will re- 
main upright while every portion of the tool is being 
used, the cutters being readily removed for sharpening. 

Window Chair. — William Titnrais, 

Pittsburg, Pa. This is a chair especially adapted for use 
as a temporary support in window cleaning, being folda- 
ble for placing it in or removing it from a window, and 
forming a firm and stable support when expanded and 
duly adjusted. The chair is composed of a retaining bar 
formed of two sections hinged together and a device for 
holding them in rigid alignment, transverse bottom bars 
being attached to two parallel bars, and being formed of 
hinged foldable sections having locking devices. 

Skirt Rack.— Cyrus H. Devlin and 

Norman H. Cowles, Bay City, Mich. In display stands 
or racks for use in stores, this inventor has devised a 
rack more especially designed for supporting a large 
number of skirts and trousers in such manner that cus- 
tomers may readily examine without danger of folding 
or creasing them. The base has a number of sockets tn 
which are standards supporting parallel rods, a bridge 
piece connecting the rods, on the inner sides of which are 
fastening devices to support the garments, while allow- 
ing of their convenient removal as desired. 

Quilting Frame.— Nina More, Cut- 
ting, N. Y. The parts of this frame are readily detacha- 
ble, so that the whole thing may be packed away in 
small space when not in use, but forming a rigid struc- 
ture when set up. Each side rail carries two extensible 
1619 by which th« fram« is aapported, and may bo plac«d 



at the desired height, and the end and side rails are ee- 
cured together by U-shaped clamps. On the upper face 
of each rail is a series of pairs of plates carrying clasps 
to hold the ends of the quilting material and facilitate 
stretching it as desired. 

Ripping and Stitch Picking Tool. 

—James Darmody, New York City. For ripping stitched 
seams and cutting threads or bastings from the cloth, 
this tool is made with a body portion having a longitudi- 
nally curved cutting edge at one end and a transverse 
cutting edge at the same end, with a stitch picking hook 
at its opposite end, the cutting portion of the tool being 
covered with a shield when the hook portion is being 
used. 

Pneumatic Water Raising Device. 

—Edmund Pitcher, of Keene, and Edmund H. Sargent, 
of Sunapec, N. H. A windmill or other motor, accord 
ing to this invention, is connected with an air com- 
pressor, and the latter is connected with a reservoir, 
from which a valved pipe leads to a submerged tank 
sliding vertically on guide rods, the opening of a valve 
forcing the water to the desired place of discharge, and 
the tank rising and falling according to the quantity of 
air and water in it. This pneumatic pump may be lo- 
cated at any desired distance and depth from the motor 
and air compressor, and a small pipe may be used for 
conveying the necessary amount of compressed air to 
the tank and forcing out the water to the required 
height. 

Sign. —William W. Rx.-ynolds, New 
York City, This sign consists of a hollow body having 
the face next to the observer of opaque material and 
dark color, through which the characters of the sign are 
cut, while a background within or back of the surface, 
and turned toward the observer, is of a light-reflecting 
color or material. The sign is to be illuminated at night 
by lamps placed within it, but not visible directly from 
the outside, the illumination being by reflected light 
from the background. 

Bottle Washer.— John Schutz, New 

York City. This is a machine designed to quickly clean 
and rinse a case full of bottles at one time. A vertically 
movabla platform supports a box containing the bottles, 
and is provided with fixed nozzles through which water 
supply pipes extend, revoluble shafts extending through 
the pipes and carrying cleaning devices which extend 
beyond the top of the pipes and are adapted to be closed 
by the nozzles in the up and down movement of the 
platform. The cleaning devices are also adapted to pass 
into the bottles to clean them. 

Shade Hanger.— Ferdinand E. Stahl- 

hut. Carpenter, III. According to this invention, the 
roller of the window shade may be moved to any point 
along the window frame, so that the shade may admit 
the light from the top or the bottom, or he adjusted as 
desired in other respects. These different adjustments 
are effected by drawing on a cord which extends down 
at the side of the window frame, where it is attached to 
a suitable cleat, the entire construction being simple and 
inexpensive. 

Improved Bed.— David D. Toal and 

Richard Wilson, New York City. This invention pro- 
videi a novel form of hammock, or anspended bed, aap- 
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ported from etandards at its four corners in such a way 
that the bed proper may be raised or lowered as desired, 
while over the bed, and also supported by the standards, 
is a frame carrying glass panes, preventing insects from 
falling on the bed, the form of the standards and frame 
being designed to thoroughly protect the bed against ac- 
cess of insects. 

Folding Bed. — Frank A. Cooper, 

Brooklyn, N. Y. In upright folding beds this invention 
affords a construction according to which the " action" 
is contained entirely in the body of the bed, leaving the 
casing unobstructed except by the brace rods strengthen- 
ing the wings and preventing them from spreading. The 
bedhas a weighted folding head rest, the head portion hav- 
ing a pendulum or swinging weight when needed. There 
are cam grooves in the side rails to receive rollers carried 
by the brace rod, whereby the bed body is pivoted or 
hung in the casing, and a removable end wall for each 
cam groove admits of the body being readily connected 
with or disconnected from the casing, the removable ends 
serving as stops limiting the outward movement of the 
bed when down. 

Bedstead Fastening. — Edwin F. 

Tilley, New York City. This invention provides a sim- 
ple form of fastening device for each corner of the 
mattress frame, to be fitted between and rigidly secured 
to the contiguous ends of the end and side rails, each 
device having a block slidably connecting with a cor- 
responding body portion. By means of this device the 
sections of the bedstead may be easily and securely con- 
nected without inconvenience arising from the uneven- 
ness of the parts or from the unequal expansion or con- 
traction of the metals. Either section of the fastening 
is adjustable on the other, not only enabling the fasten- 
ing to be adjusted for non-uniformity of the post, but 
also to change the position of the side rail if desired. 

Lamp Burner. — George A. Bodee, 

New York City. To facilitate lighting the wick of a 
lamp without having to remove the chimney, this inven- 
tion provides a burner in which the section of the 
burner on which the bottom of the chimney rests is 
formed with a horizontally swinging portion, which may 
be swung down when the match is to be applied to the 
wick, a spring holding the swinging section in closed 
position, 



^U0me00 and "TS^ersonal. 



Designs. 

Plumber's Trap. — Fredrick Kirch- 

ner, Brooklyn, N. Y. The body of this trap is tapering, 
being widest at the top and finished off at the bottom 
with the usual cap, the leading feature of the design 
consisting in the shape of the body. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



The charge for inaertion v/nder this head is One Dollar a 
liflfie for each insertion ; about eioht words to a line. 
Advertisements must be recHved at publication office 
as early as Thursday morning to appear in the follow- 
ing week-s issite. 



Marine Iron Works. Chicago. Catalogue free. 

For mining engines. J. S. Mundy, Newark, N. J 

"U. S." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works, Chicago 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co., Chagrin Falls,0. 

Improved Bicycle Machinery of every description. 
I'he Garvin Machine Co., Spring and Varick Sts., N. V. 

Concrete Houses — cheaper than brick, superior to 
stone. " Ransome," 757 Monadnock Block, Chicago. 

Machinery manufacturers, attention! Concrete and 
mortar mixing mills. Exclusive rights for sale. " Ran- 
some," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 301 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



NEW BOOKS, ETC. 

United States Geological Survey 
Reports Mineral Resources, Me- 
tallic Products and Coal. Charles D. 
Walcott, Director. David T. Day, 
Chief of Division. Washinfjton : Gov- 
ernment Printing Office. 

In acknowledging receipt of vols, xxvi, xxvii, xxviii, 
the Director's Report, the volume on Economic Geology 
and Hydrography, and two volumes on Mineral Resources, 
of this splendid series of works published by the gov- 
ernment, we cannot refrain from expressing, as we have 
heretofore done repeatedly, onr high appreciation of the 
thorough and painstaking manner in which the work is 
carried on, and the skill and technical knowledge dis- 
played, as well as onr admiration of the luxurious volumes 
themselves, with their handsome print, wide margins and 
wealth of beautiful illustrations. The division of Mineral 
Resources, etc., under the charge of Mr. Day, now occu- 
pies two handsome quarto volumes, instead of the single 
octavo volume required annually previous to 1894, and it 
is not too much to say that from no other source can so 
much information be obtained on this great subject as 
from this series of volumes, commenced in 1883, the last 
two volumes covering the year 1895. The great scope of 
the work is realized when it is remembered that it in- 
cludes metals, fuels, structural materials, abrasives, 
chemical materials, pigments, etc., while under '*■ miscel- 
laneous '^ are classified precious stones, mica, asphaltum, 
asbestos, mineral waters, etc , the principal treatment in 
each of the more-important subjects being by recognized 
high authorities in each department. For instance, iron 
ores are written about by John Birkinbine; the iron and 
steel industries by James M. Swank; copper, lead and 
zinc by Charles KirchhoS; petroleum, coke, natural gas, 
andmanganese by Joseph D. Weeks; coal, abrasives, etc. 
by Edward W. Parker; stone by William C. Day; ce- 
ment by Spencer B. Newberry; precious stones by 
George F. Kunz; and mmeral waters by Albert C. Peale. 
The distribution, availability and product, in these sev- 
eral lines of the country's resources, together with the 
varying causes most generally affecting the demand, are 
Bet forth in these volumes from an independent stand- 
point, quite unaffected by the Interests of dealers or pro- 
moters, which gives especial value to the figures and ex- 
planations. 

Carbide of Calcium and Acetylene. 
Paris, France: J. B. Balliere et Fils. 

This book is an enlargement of a series of popular lec- 
tures on acetylene by M. Jnlcs Lefevre, of the University 
of Nantes. As a resume of the experiments which have 
been tried with this gas and of its practical applications, 
* it is quite complete. The opening chapters describe the 
various electrical furnaces used in the manufacture of 
calcium carbide, the different factories where it is made, 
etc.; while the latter part of the book is given up to the 
properties of acetylene in both the liquid and gaseous 
states, its employment for lighting and as a motive 
power, and its probable use in the future. The author 
does not think it will supplant ordinary lighting gas en- 
tirely, but that its general vogue will be between that of 
this gas and of the electric light. Owing to the ease and 
safety with which the gas may now be produced, as well 
a8 to the small expense, it will in time be used considera- 
bly for lighting small buUdingB where an iaolated plant 
mast be used. 
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niNTs TO correspondents. 

Names and Address must accompany all letters 
or no attention will be paid thereto. Tiiis i8 for oui 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquli'ies not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by lettei 
or in this department, each must take his turn, 

Buyers wishmg to {)urchaee any article not advertised 
in our columns will be fiimished with addressesof 
bouses manufacturing or carrying the same. 

Special AVrltten Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Pnce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

IVlnerals sent Cor examination should be distinctly 
marked or labeled. 



About what kind of a current should I use tn the pri- 
mary (in volts and amperes) to get the maximum effect 
in secondary and longest spark ? P. S.— How could I 
get the current from a 50 volt 1-5 ampere alternating cur- 
rent ? If by a transformer, how would it be made ? A. 
If a direct current from a battery is used, 4 to 6 cells of 
bichromate plunge battery, 1 to 2 quart cells, will answer 
for your coil. You need to be able to vary the current so 
as to learn, by experiment, how to get the best spark for 
any purpose, and the longest spark is not always the 
best. With a direct current yourprimary will take about 
4-6 amperes and 10-55 volte. With an alternating 
current you will need a '* choking" coil, rather than a 
transformer. This must be adjusted to the circuit in 
which it is to be used. The engineers of the system from 
which you draw your current could probably specify 
your choking coil for you. See Supplement, No. 1124. 

(7255) J. S., Montreal, writes: A ques- 
tion has arisen as to which of the following methods 
would be the best and cheapest for making a wall or di- 
vision to prevent the transmission of heat or cold. To 
build the wall with a double air space, that is, with 
an outer and inner wall some distance apart and a thinner 
wall intermediate between them empty, but for the air. 
Or, to build a wall of the same material, leaving the same 
distance between the outer and inner walls, but leaving no 
middle wall, the whole interspace bein^ filled with cork 
cuttings or shavings. A. The three-wall system, inclosing 
two air spaces, makes the best insulation, but not the 
cheapest. The three walls, in order to have the proper 
stability, must make a very thick and expensive exterior 
wall. The wide space and double wall will be very effect- 
ive for insulacion, if the filling can be properly packed 
so as to stay in place. The trouble with such filling is 
its disposition to settte and pack, leaving open spaces. 
The cost of either method of insulation is, we think, 
greater than the double wall with narrow clear air space, 
with a lining of asphalt paper on the inner surface, with 
1J4 inch furring and latb and plaster. This constitutes 
a double air space with anairtight barrier. 

(7256) O. T. writes: I have a casting 
for a dynamo, a sketch of which I indoee. Could you 
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(7250) O. S. writes : I have a Rnhmkorff 

coil for one-half inch jump spark, made by the Varley 

Duplex Magnet Company. 1. What battery, of the light- 1 . .. . , , , -, ^ . - 

^ . ^^ , , r_ . „ .,, . ^^ V . , ?..■ I winding) and how many amperes could I get from game; 
est weight and least bulk will give the best spark this I , , • ^o <-, • « ^- . 

" or o Ian Dnood ramiiranv I'an 171-111 rrftra anir inri-icmotii-in in 

coil is good for ? A. The kind of battery to be used 



tell me what sizes and how mnch wire I shoold nse for 
the armature and fields for a 50 or 52 volt current (shunt 



wich your coil depefids on the work it is to do. If it is 
to be used for lighting gas, three to four Leclanche cells 
ought to work it. If you want it for more frequent use, 
the battery should be of the bichromate sort, and two to 
three cells are sufficient. 2. The condenser ought to be 
of what square feet surface ? In measuring the surface 
of a condenser, will the ends be counted or only the tin- 
foil between the oiled paper ? A. If your coil is a 
Ruhmkorff coil, you will find the condenser in the box 
under the coil. The tinfoil for a condenser is measured 
only between the paraffined paper. The ends which 
project have little effect. Condensers vary greatly in 
If you need to make a condenser for your coil. 



also speed required? Can you give any information in 
regard to winding of armature, as number of sections 
and turns on same? A. On the field wind 400 turns of 
No. 24 wire, B. & S., 300 turns on each side. Make the 
armature with 16 sections. Wind 20 turns in each sec- 
tion—No. 13 B. & S. 

(7257) E. S. H., Illinois, writes ; 1. What 
is your opinion or that of experts regarding the use of 
castor oil in a locomotive boiler ? The water deposits a 
very salty substance wherever a leak appears and foams 
very badly; the use of the oil, however, effectually calms 
the foaming or priming, for it is probably more priming, 
as great quantities of water were carried over with the 
steam; so the engine could not be hurried at all. Is it 



you will probably require sixty sheets of tinfoil 5x7 I '^'^e'y ^^ gf^eratea dangerous gas? The water eata the 

inches. 3. Would it be possible to gttt sparks at various 

points from one coil by having different return wires 

and breaking circuits in the return wire ? A. Yes; in 

using a sparking coil for gas lighting this is the way it is 

done. The gas pipe answers for the return wire. 

(7251) W. M. says: Will you kindly 



iron very fast. Will the oil prevent that ? It is used 
about a teaspoonful every day. A. Castor oil in boilers 
produces an effect similar to that of other vegetable oils, 
ingathering the lime and magnesia salts into cakes or 
nodules. Itmayanswe the purpose for which it is used, 
if applied in very smali quantities. We advise, if oil is 
used at all, that the cheaper mineral oil, as kerosene, h 



give me some information regarding a formula for a I preferable. The oil in boilers does notgenerate a danger 



black dip for brass in which ammonia and copper are 
used ? We have an acid dip which is used for this pur- 
pose, but believe the other would be more desirable. A. 
Dissolve hi 4% fluid ounces of ammonia H ounce of cop- 
per carbonate, stirring constantly while dissolving. Add 
% pint of water. The article should be suspended in 
this solution by brass or copper wires for a short time. 

(7252) A. A. U. writes: I have the 
eight light dynamo and a motor of about the same size. 
Its field is wound with No. 18 wire, 30 pounds, and the 
armature with No. 16, two layers, 2 pounds. The dyna- 
mo and motor are about 100 feet apart on a No. 8 copper 



ous gas, unless, owing to low water, some part of the tubes 
or shell is subjected to a heat that will generate a gas by 
decomposing the oil. The oil will partially neutralize 
any acid quality In the water. The water of your district 
contains sulphate of lime and magnesia, and the separa- 
tion of the sulphur in the form of sulphuric acid, and its 
action on the iron, is probably cause of the eating away 
of the iron. For this, we advise use of caustic or sal 
soda in small quantities, instead of the oil. 3. Again, 
what would be the highest speed ■ practicable to run a 
simple plunger pump 3^ inches diameter, maximum 
stroke 3 inches, pumping a light engine oil at from zero 



INDEX OF INVENTIONS 
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(7258) J. R. D. writes : 1. Give formula 

! of solution used in making solder adhere to copper wire 



wire circuit. The dynamo has No. 12 on the field and is to 500 or 800 pounds pressure? Also best style valve to 

connected in series. How much resistance ought I to use. A. For the short stroke pump at high pressure, 75 

have to start my motor with ? I intend to use the \ strokes per minute is allowable. Poppet valves are in 

motor to run a lathe. A. A resistance of about 15 ohms ' general use and are the best for high pressures. 

will be required. It should be put in series with the 

field of the motor. Run the wire from the dynamo, \ 

through the resistance, to field, to armature, and thence I . , . . . ^ . ^ ™. • * *•* * i. 

, , . . when making loints. A. To a sufficient quantity of hy- 

back to dynamo. ' . s.^^^.. 

drochloric (muriatic) acid, add zinc in small pieces, so 

(7253) H. R. K. writes: Permit me to long as it will dissolve. The resulting liquid ie zinc 

ask for information regarding the famous eight light dy- : chloride, and is used for soldering tin, copper, lead and 

namo described In the Supplement quite a long while braps. 2. Can an electric motor (costing about $1) be 

ago. Made the machine exactly as described in your wired so as to run reversible? If so, how can this be 

paper, but now want to use it as a motor on a HO volt done ? A. The motor will turn in the opposite direction 

circuit. 1. What size wire shall I nse on a new armature ' if the direction of the current in the armature circuit is 

core of same size, and how shall I arrange the field cir- reversed. In so simple a motor run by a battery any re- 

cuits? A. For HO volts wind your new armature with versing switch will answer your purpose. 

No. 34 A. W. G. wire, 35 turns in each of the 34 coils. 

The same field can be used with an external resistance 

of 750 ohms. 2. Could I not use it as it is by putting lamps 

in circuit with it ? A. The machine can be run without 



rewinding by using an external resistance, either of 
lamps or wire, equal to or a httle more than that of the 
machine itself. A resistance box is more convenient 
than a lamp resistance 

(7254) P. C. S. writes : I am making an 
induction coil with a core 1% in. in diameter and 15 in. 
long. The primary wire will carry about 8 to 10 amperes 
and the insulation is tested to 3,000 volts. It has about 
100 turns, and is run from an alternating current dynamo. 
The secondary is aboat 13 lb. of No. 32, well insulated. 



(7359) A. C. S. says : 1. Please give the 
full formula for the printing-out plantinotype process. 
The Supplement, No. 1139, gives the following: 

Chloroplatinite solution 116 min. 

Iron 130 " 

Gum arabic 116 *' 

but does not etate the amount of the 10 per cent solution 
of sodio-chloride of platinum to add to the above. A. 
Add about 10 minims to begin with of last named solu- 
tion, and increase amount until the requisite brilliancy is 
obtained. 3. Can the cbloro-platinite of potash and 
the sodio chloride of platinum be obtained from the 
photo stQck dealers ? A- New York dealers can supply 
you. 



Air brake, F. A. Fish 593,996 

Air brake. J. W. Winters 594,228 

Air brake apparatus, pressure indicator for, Nellis 

& H utchms 594.033 

Alarm. See Burglar alarm. 

Ammonium carbonate, apparatus for making, W. 

Sanders 594,100 

Axle box, F. A. Surth 594,298 

Bae frame machine, Ochse & Goerk 594,142 

Bag handle, H. F.Jonas 594,176 

Bagging machine, F. L. Furbush.. 594.134 

Bail ear, bucket, J. Anderson 594,340 

Balance, assay and chemical, F. W. Thompson... 594,36" 

Barrel tilling apparatus, C. Haef ner 594,204 

Barrel purifying apparatus, Yarnold & Engledue. 594,056 
Battery. See Electric battery. Storage or sec- 
ondary battery. 

Bean picking machine, M. A. Lohr 594,028 

Bedstead, metallic, A. W. Hompe 594,016 

Belt, A. G. Frothingham 594,201 

Belt, flanged. L. C. Trent 594,220 

Belt shipper, T. R. Almond 594.187 

Bevel, adjustable, J. F. Cress '. 593,987 

Bicycle brake, A. W. Duck 594,234 

Bicycle brake, J. W. Jacobs 594,018 

Bicycle crank. Weed & Deardorff. 594,109 

Bicycle frame, S. B. Hill 594,136 

Bicycle handle bars, detachable handle for, J. 

S.Copeland 594,231 

Bicycle parcel carrier, F. J. Boehm 593,978 

Bicycle shade support. F. S. Youngraan 5i)4,057 

Bicycle track, W. F. Crossley 594,331 

Bicycle wheel, G. R. Odean 594,211 

Bicycles, extensible pedal lever for, E. B. & G. E. 

B. Welles 594,047 

Boat, collapsible life, W. F. Foord 594.239 

Boiler heater, stand, F. V. Winters 594,166 

Boiler safety plug, steam, C. J. Cole 5.)4,230 

Bolt tapping and drillingmachine, W. A. Tirams.. 594,044 
Bolting clotn clean, means for keeping meshes of, 

F. G. Gauntt 594,001 

Book, check, E. S. Lowe 594,089 

Book rest, automatic rotating, W. E. Fuller 594.151 

Book, separable, b\ H. Gilson 594,203 

Boot or shoe lining, W. SutclilTe 594.299 

Bottle, S. F. Fraser 593,999 

Bottle, A. A. Freeman 594,242 

Bottle, non-reflUable, E. A. Foster.. 594,073 

Bottle, non-reflllable, H. Hayes 594,011 

Bottle, non-reflllable, G. W. Maytham 594,116 

Bottle, non-reflllable, D. &J. E. O'Donnell 594,274 

Bottle, non-reflllable, G. Turrell 594,301 

Bottles, construction of non-reflllable, C. H. 

Newbury 594,270 

Bow instrument bridge, M. W.White 594,129 

Brazing apparatus, J. C. Dupee 594,345 

Brush, stove polishing, H. t.. Hanson 594,154 

Bucket, milk, W- J. Walsh 594,127 

Buckle, C. F. Nicholson 594,271 

Buckle, Wright & McClure 594,308 

Burglar alarm, automatic electric, J. W. Baugh- 

man 594,192 

Burner. See gas burner. Lamp burner. Petro- 
leum burner. 

Bushing, sheave roller, A. J. Q. Knowlton ^^4J3i' 

Butter, preserving, A. Nimrao 5919^ 

Cabinet, clothing, L. Blumenkranz 594,226 

Cables into underground conduits, apparatus for 

feeding, W. H.Johnston 594,020 

Cake turner, pan. J. Heberling 594,205 

Camera, kinetographic, N. Nelson 594,094 

Camera, photographic, O'Leary & Kull 594,120 

Can. See Oil can. 

Can opener, C. W. Haight 594,079 

Can or jar closure, \V. H. Burnett 594.130 

Canceling machine, stamp, F. E. Martin 594,029 

Candlestick, cap crimper, and fuse cutter, miner's 

combined, C. S. McCreadv 594,354 

Car bearing adjuster, C. V. Greenamyer 594,359 

Car coupling, J. 8. Bartley 594,315 

Car coupling, A. J. Beard 594,059 

Car extension step, railway, G. W. Hessler 594.082 

Car, freight, L. C. Kendall 594,022 

Car seat head rest, J. B. Strauss 594,103 

Carriage aad chair, combination baby, A. H. 

Loebs 594,027 

Carriage attachment, baby, J. Yehle 594,311 

Carriage, motor, R. E. Olds 594,338 

Cash receptacle, A. C. Sine 594,293 

Caster, D. Hunt 594,017 

Casting composite or other car wheels, E. R. Rob- 
inson 594,286 

Casting machine, ingot, J. Illingworth 594,157 

Cement, C. F. Lawton 594,113 

Chain, bicycle, H. Harrington 594,010 

Chains, manufactureof bicycle, H.Harrington... 594,009 

Check, cash, J. D. Gibbs 594,244 

Check protector, G. W. Beebe 594.319 

Chimney top draft regulator, B. B. Lewis 594,257 

Chuck, screw machine, E. V. Gauthler 594,077 

Churn, J. H. Poulter 5&i,280 

Circuit controller, automatic, C. W. Price 594,034 

Clamp or fastening device for lines, C. 0. Springer 594,1^ 

Clipper or shears, grape or flower, T. J. Forde 594,072 

Clock base. W. H. Wright 594,309 

Cock, right and left band stop and waste. C. F. 

Smith 594,161, 594,162 

Cocks, valves, etc, lock for stop, Cline & Farrell.. 594,229 

Cogwheel, ball bearingroller, F. L. Higgins 594,110 

Collar and cravat. L. Frankenstein 593,998 

Comb. See Currycomb. Self cleaning comb. 

Combinationlock, W. L. Love 594,308 

Coping or shearing machine, hydraulic, E. A. W. 

Jeireries 594,019 

Corset, A.M. King 594,177 

Corset, E. A. & R. A. Warren 594,164 

Cotton compressor, A. T. Snodgrass 594,125 

Coupling for pump rods, etc., Thompson & Ab- 
bott 594,043 

Cradle, folding, H. H. Homer 594.015 

Crane, traveling, S. T. Wellmanetal 594,304 

Crochet hook or needle, P. A. Skriver 594,040 

Cue tip fastener, N. B. Wilder 594,165 

Cuff holder, J. A. Pugh 594,180 

Cultivator, corn, P. Jarvis 594,254 

Current systems, regulation of alternating, C. P. 

Steinmetz 594,144 

Currycomb, R. J. Lee 594,025 

Currycomb. R. G. Tombaugh 594.218 

Cuspidor, M. C. Merker 594,117 

Cutter. See Flue cutter. Straw cutter. 

Designs, transferring, W, R. Fish 593,997 

Desk standard, school, W. C. Hood 594.084 

Detachable handle, universal, B. Rivett 594,285 

Die. See Screw thread rolling die. 

Dish cleaner, A. Insinger 594,137 

Door fastener, sliding, P. Farwell 594,173 

Door observation opening, J. Eiwood 593,993 

Door stop and check, J. H. Coffbian 594,327 

Doubletree, D. L. Miller 594,263 

Drawing knife, combination, J. M. Posey 594,279 

Drier for sem ifluid material, J. Hundhausen 594.085 

Drill socket, J. D. Cox. Jr 594,330 

Drip trough. J . W. Merry 594.262 

Dye, blue-red tetrazo, Rudolph & Herbabny 594,123 

Dye, mixed sulfur, H. R. Vidal 594.106 

Dye, sulfur. H. R. Vidal 594.105 

Dye, thiazin, H. R. Vidal 594,107 

Dy namo, inductor, C. P. Steinmetz 594,145 

Electric battery. D. S. Williams 594,051 

Electric cable. J. D.Gould 594,247 

Electric switch. A. C. Brockies 594,227 

Electric time switch. A. B. Williams 594,306 

Elevator or traveling cars, means for regulating 

operation of, F. L. Emery 594,069 

Engine antifreezing attachment, A. H. Reeder... 594,283 
Engines, balancing of steam or like motive power, 

E. O. Schlick 594,289 

Envelope, M. H. Eaton 594,235 

Envelope, W. McNaul 594,093 

Excavating apparatus, trench, H. Nettelbeck 594,141 

Fan, J. Jeffreys 594.206 

Feed, automatic boiler, C. F. Murray 594,210 

Fence, F . Childers 594.324 

Fence machine, J. A. Jewell 594,337 

Fence machine, wire, C. E. Warner 594,128 

Fence, wire, G. D. Lockwood 594,207 

Filter, water, H. F. Riach 594,160 

Filter, water, J. L. Shiring 594,182 

Fire escape, C. J. Beebe 694,318 

Fire eacjipe, M. S. Lodewick 594,259 

Fire kiudler. E. Lane 594,024 

Fish plate fastening. A. R. PuUen 594,362 

Flooring joiner, J. L. Carroll 593,982 

Flue cleaner, H. F. Weinland 594,221 

Flue cutter and expander, W. D. Hervey 594,081 

Fluid, means for indicating movement or cessa- 
tion of movement of, O. Carpenter 594,323 

Fodder mill shredder cylinder. Haldeman & Sil- 
ver 594.250 

(Continued on pa^e S65) 
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ORDINARY RATES. 
Inside Paffe* each insertion* > 75 cents a line 
Back PaKe« each insertion* • > $1>00 a line 

t^'For some classes of Advertisements^ Special and 
Higher rates are reqv/ired. 

The above are charges per agate line— about eijtht 
words per line. This notice shows the width of the ine 
and is set in agate type. Bngraviugs may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflQce as early as Thursday 
morning to appear in the fullovring week's issue. 




OOD 01 mEIHL WORKERS 



Tithont steam power can save 
time and numey by using our 



SEND FOB CATALOBUBS— 
A — Wood-working Machinery. 
B— Lathes, etc. 
SEHECA FALLS HF6. COHPAHT. 

695 Water St., Seneca Falls, N. Y. 



..' CWER& FOOT I SHAPERS,PLANE.RS, DRILLS, 
I «t^«|_| ^ c MACHINL SHOPOUTriTS. TOOLS 

Lh #* I n t 0*l AND SUPPLIES. CATALOGUE. FRLL 

^tBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT I. 0. 



Bofii! Hei!' 



, I strike while tbe 
I Iron's Hot." 

' Complete and Thor- 
I oufih Instruction 

Advance Yourselves. 
Improve Your Condition. 

HE HOME SCHOOLS OF 
Mechanical, Electrical, Steam, Civ- 
il, and Sanitary Engineering, 
Arcliitecture, Metal Worl(- 
ing. Pattern Making. 
To encourae:e youto start now« we 
furnish 911 mechanical drawing out- 
fit free. Small Fees. Advance or 
Installments, Send for beautifully 
illus. 100 page S. A. catal^ postpaid. 
United Correspondence Schools, 
IM '.o 158 5th Ave, New York, N. Y. 
F. W. EWALD, Gen. Mgr. 




The Era of Cheap 

Office Desks is closing:. 
Good honestly built 
Desks are coming to the 
front. We Make the Best. 

t7~ Export Bu»lneaa a Specialty. 




SenAfor GatahQue 
IMscounts. 



Derby Desk Co. 



138 Portland Street, Boston 
114 Nassau Street, New York 



HAVE THE LATEST IMPROVEMENTS. 

No machine shop can be thoroughly up-to-date unless 

it has the most 

modern per- 

I fected tools, i 

For instance, 

the 

ASHLEY PATENT NIPPLE HOLDERS 
hold nipples for cutting ei'her riflht or left hand threads. 
They hold tbe sleeve fromtuniing and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast steel, carefully fitted. Long or short nip- 
ples cut with equal facility. The Ashley Holders are 

1 compact form. 

CO., 20 Oliver St., Boston, Mass. 



of light weigbt and compact 
WALWORTH MFG. "~ '" 



ARMSTRONG S PIPE THREADING 




CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stocks and Dies 
v/niversally acknowledged to be 
THE BEST. IWSendforcatalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 



"Queen" Builder's Transit 



SIOO 

IMPROVED TRANSITS 



AND LEVELS 



Graduated entirely on our large divid- 
ing engines. Special award at World's 
Fair. All kinds of Engineering, Sur- 
veying and Drafting Instruments and 
Materials. Z30 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

UUEEN •& CO., Inc., 
1011 Uhestniit i^t., Philadelphia 




Transits and Leveling Instruments. 

PLA^^ED ELECTRIC LEVELS 




Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
For Book an) C. V. KICHAIIIISON <& SON, 
the Leva. Sp. q. box m, Athol, Mngg., U. 5i. A. 



Pipe Threading Machines 

of Highest Merit. 

COMBINATION BENCH 
and PIPE VISES. 

Catalogue containing inter- 
esting information free. 



Bignall & Keeler Mfg. Co., 
Box S., Edwardsville, III. 





LATHES 

FOR 

Gunsmiths, Tool 
Makers, Experi- 
mental AND Repair 
Work, etc. 

for lUus. CataUi^. 
W. F. & Jno. Barnes Co. 
Ruby Street, 

ROCKFOBD, iLIi. 



THECOPYINttPAD.-HOWTOMAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
(etter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
'I3S. Price 10 cents. For sale at this office and by all 
newsdealers In all parts of the country. 
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Foot.artiflcial, J. F. Read 594,m 

Fruit picker. D. J. Etly 594,237 

Fruit press, M. M. Appleman 594,1 

Furnace. See Lime burning furnace. Metal- 
lurgical furnace. 
Furnaces and converters, apparatus for supply- 
ing Mr to blast, J. Gayley 594,243 

Garment supporter, J. J. Dessert 594,132 

Garment supporter, R. Gorton 594,006 

Gas burner, tuel. R. Henderson a94,251 

Gas generator, acetylene, O. S. Hellwig 594,175 

Gas or petroleum machines, regulating device 

ft>r, C. A. Sundberg ^-Oi? 

Gate, V. Mitchell 594,030 

Gear wheel, C. A. Tred well 594,219 

Generator. See Gas generator. Steam genera 

tor. 
Glass. See Medicine glass. 

Glass blowing machine, Colburn & Owens 594,343 

Gold extracting machine, placer, W. M. Strong... 594,041 

Gold washer, portable, F. Kahn 594,255 

Grinding mill.G. R. Mease 594,352 

Grinding mill, O. Simpson ^^^Wi 

Hairpin, L. C. Babcock 594,223 

Hammer, power, E. 8. Brett 594,063 

Handle. See Bag handle. Detachable handle. 

Harvester, corn, W. H. Gorton 594,246 

Head cooler, H. D. Mears 594,209 

Heat regulating apparatus, (J. L. Fortier 594, 6 

Heater. See Boiler heater. 

Heating apparatus, multitubular air, S. C. David- 
son". 59,S,989 

Heel, boot or shoe, J. F. Warner 594,108 

Heels, machine for making spring, E. S. Mansell.. 594,115 

Hoof pad, pneumatic rubber, J. Hennessy 594,080 

Hook. See Crochet hook. 

Hook, J. A. Donaldson 594,.135 

Hooping machine, barrel, Wilson & Rush 594,052 

Horse d etacher, J. A. Donaldson 594,334 

Horse rake, U. Hirael 594,083 

Indicator. See Railway indicator. 

Inhaler. G. B. Underwood 594,302 

Insect exterminating compound, W.J. Deming. .. 593,990 

Insect screen, E. C. F. Barth... 594,224 

Insulator, section. J. H. Hoffman 594,155 

Kitchen table, R.J. Hentze 594,252 

Knife. See Drawin knife. 

Knife casting and making same, T. Cold ell 594,170 

Knitted fabric, S. D. Keene 594,158 

Knittmg machine, h". H. Moon 594,353 

Knitting machine, circular, Branson & Davis 594,062 

Ladder, B. A. Ward 594,303 

Lamp, bicycle. Miller & Booth 594,265 

Lamp bracket o r holder, G . A . Colton 593,985 

Lamp burner, J. Gregory , 594,007 

Lamp handle, J. B. Owen 594,095 

Lamp mast or hanger, street, J. Gaboa 594,075 

Lamp .safety cap, W. II. Adams 594.167 

Lamps, manufacture of mantles or incandescing 

bodies for incandescent gas, J. F. Duke 593, 1 

Land roller, J. A. Fisher 594,238 

Last, W. irman 594,174 

Lasting machine, A. F. Preston 594,179 

Lasting tool, hand, I.Frechette 594,241 

Lathing, die for making metallic, Duncan & 1^'or- 

dyce 594,172 

Lighting and heating by means of hydrocarbons, 

apparatus for, J. A. Rambaud 594,282 

Lime burning furnace, I. W. Deering 594,332 

Lock. See Combination lock. 

Loom shuttle guard, Jj. Sco i etti 594,038 

Loom warp stop motion, M. J. Bigelow: 594,341 

Loom warp stop motion, W. F. Draper 594.344 

Loom warp stop motion, J. H. Northrop 594,355 

Loom warp stop motion, O. Piper 594,213 

Lubricating device for revolving bodies, J. Stod- 
dard 594,183 

Lung testing apparatus, H. A. Koehler 594,351 

Machines, compound harmonic movement for, E. 

J. McClellan 594,032 

Match safe and cigar cutter, combined, H. T. 

Mohr 594,031 

Matches, manufacture of, G. Firsching 594,133 

Measuring and dispensing apparatus, C. W. 

Cramer 594,196 

Medicine glass, J. M. Jenkins 594.087 

Metal crimping tool, P. W. Berridge 594,225 

Metal planing machine, W. H. Chappell 594,065 

Metal plates, machine for cleaning and polishing, 

J. Burton , 594,149 

Metals and ores, apparatus for electrically heat- 
ing, G. D. Burton 594.981 

Metallurgical furnace, B. C. Lauth 594,111, 594,112 

Meter. See Recording meter. 
Mill. See Grinding mill. 

Mining machine, coal, W. D. Forsyth 594.240 

Moulding machine, A. Dickey 594,2;13 

Mosquito screen, J. L. Crudup 594.1 

Motion, means for converting, A. B. Perine 594,276 

Motive power system and apparatus, hot water 

storage, H. A. Thomas 594,185 

Motor. See Steam motor. 

Motors, starting device for alternating current, 

W.J.Foster 594,150 

Mower, lawn, Curtis & Atwater 594,067 

Mowing machine, M. Kane 594^0*^1 

Music box, mechanical, P. Ehrlich 594.236 

Musical instrument fall board, F. W. Hedgeland.. 594,012 

Nail machine feed, wire, L. M. Baum 503,977 

Nail pulier, E. N. Gilflllan -. 594,202 

Nut. axle, C. Collins 594,328 

Nut cover for vehicles, bow, S. oyd 594,026 

Nut lock, J. A: Gschwender 594,153 

Nut lock, G. Radel, Jr 7 594,214 

Oil ca n, J. Lin es 594,258 

Ore converter, J. A. Dyblie 593,992 

Ore separator, A. M. Rouse 594,287 

Packing, rod, A. W. & A.D.Morris 594,119 

Pad. See Hoof pad. 

Paint, White* Thomson 591,048 

Paper box making machine, A. J. White et al 594,049 

Paperfolding machine. J. Gill 594,245 

Pen, fountain, F. J. Pribyi 594.098 

Pen, reservoir, C. J. Renz 594,284 

Pencil sharpener, J. L. Love 594,114 

Petroleum burner, crude, F. C. Bates 594,317 

Piano action. A. V. Strauch 594,217 

Pianoforte, iron frame, M. J. Christie 594,325 

Picker. See Fruit picker. 
Pin. See Hair pin. 

Pipe wrench, J. J. Haldeman 594,348 

Planter, Scobee & Bush 594,037 

Plow, gang, W. C. Matteson 594.092 

Plow seeder attachment, gang, W. C. Matteson... 594,091 
Pneumatic dispatch apparatus, J. W. &, A. Mat- 

his 594,090 

Pocket, safety, H. S. Peters 594,096 

Powder and making same blasting, ¥\ Muller et 

al 594,268 

Press. See Fruit press. 

Pre ss, b\ Strattner. 594,297 

Printing press delivery mechanism, II. A. W. 

Wood 594,054, 594,055 

Printing press registering mechanism, H. A. W. 

Wood 594P5.S I 

Projectile, E. S. Field 594,199 

Pumps, means for preventing shocks in, J. P. 

Serve 594.039 

Rail cleaner, grooved, A. Hoehstrasser 594,349 ! 

Railway cattle guard. F. C. Burnett 594,148 - 

Railway cattle guard. Z. Wiggs 594,050 

Railway indicator, underground electric, H. C. 

Reagan, Jr 594,122 

Railway signal, J. D. Taylor 594,300 

Railway signal and safety device, electric, K. 

Kohn 51)4,256 

Railway spike, J. A. K. Hint(tn 594.25;i 

Railway switch, A. F. Rairigh 594,215 

Railway tie plate, W. F. Gould 594,249 

Rake. See Horse rake. 

Recording meter, separable, J. R. Cravath 593,986 

Refrigerator, F. E. Ranney 594,1.=>9 

Rendering apparatus, E. Holtha s 594,013, 594,014 

Resistance device. G. K. Cummings 593,988 

Roentgen ray tube, I. W. Howell 594,156 

Roentgen ray tube. H. L. Sayen 594,036 

Roentgen ray tubes, regula ing, M. P. Rice 594,143 

Roller. See Land roller. 

Rolling mill for manufacturing round bars, etc., 

P. J. Delay 594.:i33 

Roofing, sheet metal, J. J. Knowlton 594.139 

Rudder, J. W. Dobson 594,068 

Saddle, D . Basch 594.316 

Sandpapering machine, G. C. Bonniwell 594,320 

Sash holder. Davis & Cooper 594.356 

Sash, window, A. K. Olsen 594,275 

Sawmill carriages, slab gage or indicator for, G. 

Glass 594,003, 594,004 

Saw patching machine. M. D. A hearn 594,312 

Saw tooth setting, gaging, and jointing device, 

Frederickson & Jorgenson 594,000 

Screen. See Insect screen. Mosquito screen. 

Screw thread rolling die, W. L. Ames 594,339 

Seams on sheet metal conductors, machine for 

turning lock, P. B. Alexander. 594. ^ST^ 

Seat, J. Reichert 594,0:^5 

Self cleaning comb, W. L. Gibson 594,002 

Separator. See Ore separator. 

Separator, W. C. Jennings 594.350 

Sewing machine attachment, J. W. Simoiw 594,291 

Sewing machine buttonhole. J. Schwarz 594.29(1 

Shading and spacing tool, J. W. Walter 594.186 

ShaftiiiK. aiiutmeut rintt or collar lor, H. Meltzer 594.261 

Shingle sawing machine, F. Challoiier 593 983 

Shirt, C. G.Cleminshaw 594,194 

Shirt, J. H. Myers 594,140 

{Continued on page S66) 



The Finest of Work 

can be turned out by tha 
best of tools 

THE RIVETT LATHE 

With slotting attachment. 

Bv its aid the smallest 

wheel may be key- seated 

^ in from 40 seconds to 2 

minutes. Greatest and hest lathe in the world. 

FANEUIL WATCH TOOL CO., Boston, Mass., U. S. A. 




BERLINER TRANSMITTER PATENTS. 

—A full text of the decision of the Supreme Court. 
Scientific American supplement, 1117» Ills. 
Price 10 cents each. For saJe by Munn & Co. and all 
newsdealers. 




GATES ROCK & 
ORE BREAKER, 
Steam Ore Stamp, 
Mining Macliinerif, 

50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elaton Ave., Chicago, 



eyelet machines. 

We can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and special eyelets of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 

^W Send for Circular, 

Blake & Johnson, 

P.O.Box?, Waterbury, C NN., U. S. A. 




The Van 
Universal 




Norman • • 
Bench Lathe. 



ng 

Screw Cutter ana Universal 
Grinder in one tool. The 
best tool made for all kinds 
of small work. Made by 
Waltham Watch Tool Co. 

SPRINGFIELD. MASS. 

t^~ Send /or Catalogue. 



MINERAL PRODUCT OF THE UNITED 

states In 1895-1896.— A valuable table, accompanied by 
statistics. Scientific American Supplement 1 1 1 !I. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 



BALTIMORE.MD.— ^ 

MANUFACTURERS ANDDESIGNERS OF ALL KINDS OF 

HEAVY MACHINERY, 

REQUIRING riRSTClASSWORKMANSHIP AND MATERIALS 



•SOLD EVERYWHERE.- 

SENT BY MAIL UPON RECEIPT OF PRICE iF 
YOUR DEALER DOES NOT SUPPLY YOU. 



WiHiams' Shaving Stick, 23 cts. 
Geniaine Yanltee Shaving Soap. 10 CtS. 
luxury Shaving Tablet^ 29 cts. 
Swiss Violet Shaving Cream, SO cts. 
Jersey Cream (Toilet) Soap, 15 cts. 
Williams* Shaving Soap (-Barbers'), 6 Round Cakes. 
'"* .1"* Exquisite also for toUet. Trial cake for 2C. stamp- 



THE J.B.WILLIAMS CO.. 

GLASTONBURY, CONN. 

ONDIV 64 GREAT RUSSELL ST.W.C. SIDNLY 161 CLARENCE ST. 



?':.^^' 






POOLE-LEFFEL TURBINE 
C/.WATER-WHEELS.^^_ 



ACETYLENE GAS AND CARBIDE OF 

Calcium.— All about ihe new lllutnlnnnt, its qunliiies. 
chemistry, pressure of liquefaction, its probable future, 
e periueo s performed with it. A most valuable series 
of ar ic es, «ivinK incomplete form the parti cu are of 
this subject. Apparatus lor making the fias. ConiHined 
in Scientific American Supplement, Nos. 9!»S. 
1004, lOOr. 101-J, 1014. 1015, lOlfi. iO^.^. 
1035 and 1038* The most recent apparatus of sim> 
pie and more elaborate type described and illuotrated 
in special acetylene Supplement No. 1057* Price 10 
cents each. To be had at this office and from all news- 
dealers. 



ELL DRILLING MACHINERY 

MANUFACTURED BV 

WILLIAMS BROTHERS.. 

ITHACA. N.Y. 
MOUNTED OR ON SIUS.FOA 
DEEP OR SHALLOW WELLSy WIZH 
STEAM OR HORSE POWER 

„ SEND FOR eATAi.oeue 

■ADOROS WILUAMS BROS.ITHACA.M.£ 




niSCOUNTS 

V ElectricaL Mechs 



Iiowest Cash Discounts allow- 
. . w ed on Architectural, Scientific. 
Mechanical, Industrial and Technical 
Books, jy OatalofEue and Discount Sheet Free. 
WILLIAM T. COMSTOCK. 23 Warren tt.. New York. 



.An Excellent Holiday Gift!. 
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MAGIC 
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stage Illusions and Scientific Diversions, Including Trick Photography. 

rOMPlLED AND EDITED BY ALBERT A. HOPKINS, 
Editor of the " Scientific American Cyclopedia of Bee eipts. Notes and QuerieB," etc. 

SECOND EDITION NOW READY. 

This unique work appeals to the professional and the amateur 
alike, and will prove a welcome addition to any library. The 
illusions are illustrated by tho highest class of engravings. 

Great attention is paid to the exposes of large and important 
illusions; these have been in many eases furnished by the pres- 
tidigitateurs themselves. Some of the most important tricks of 
Itobert Ho din, Bautier de Kolti., Heller, and Herrmann are 
explained. Conjuring is not neglected, a selection of some of 
the best known of some of these tricks having been made. Fire 
eaters, sword swallowers, ventriloquists, shadowgraphists, all 
come in for a share of attention, while the chapter on " Mental 
Magic " describes simple means of performing' second-sight. 
Such entertainments as cycloramas, fireworks, etc., are utso 
treated, and all well illustrated with original engravings. Auto- 
mata and c rious toys are then described. 

It is acknowledged by the profession to be the 

STANDARD WORK ON MAGIC 

What the Leading Performers and Magicians voluntarily say of the Book '* Magic." 




M. Trewky, the ^reat t'rencti shadowgraphist, 
says: " It is to ray mind the most complete, artistic, 
precise and instructive treatise on the magic art 
that I have had the pleasure of reading foi years. 
Every professional should possess a copy as well as 
everyamateur who isinterested in what the French 
conjurers call science amusante. A vaiudble part of 
the book is that relating to theater secrets." 

Jewett says: "t consider it the best book ever 

g'lblished on the subjects ot Stage Illusions and 
cientiflc Diversions. No one should be without a 
copy of it." 

Mr. Wm.B. Caulk, says: "For the book itself I 
can Qnd only tbe highest words of praise. I do not 
think there is a magician, amateur or professional, 
in tbe country, who will noteventuallv secure a copy 
ot the book." 

Mr. Habry Rouclere, fantaisist and mind 
reader, says :" I am verv much pleased with the work 
and consider it the be^t thine of its kind ever issued. 
In fact, it really tells too much, especially in the 



part devoted to stage illusions/as all the best thing's 
in that line are accurately and minutely describee. 
I pred'ct a very large saie for the book. 

Mr. J. A. Homier, a well known prestidijiitateur, 
says: " I have read the book and find it the most 
interesting and valuable book I have ever read a ou 
magic. Rvery page contains a little for une for 
anyone of ability. The illustrations are so plain 
and well made that the explanations are easily un- 
derstood. Altogether the boob is worth many hun- 
dred dollars for its secrets. L recommend it to both 
professionals and amateurs." 

Clivette, " The Man in Black," who is noted for 
his la friiable silhouettes, spiritualistic tests, etc., 
says: " It is certainly a fine work." 

Mr. F. L. HiGGiNS says: "It is a revelation. I 
cannot eat or sleep, so carried away am I with it. 
A fortune awaits me. It is a grand up to date and 
beyonii book. I am too taken up with it to write 
more tban a postal." 



368 Paffes. 420 Illustrations. Price by mall to any part of tbe world* $2«50. A 

^^r An Illustrated Circular sent on application, owr 116 page Book Catalogue. ^ 

MUNN & CO., Publishers, 361 Broadway, New York City J 
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Rapid 



••••The 

Skillful Tressmansf^iii 



J Who wishes to beat 

dDQ his record for good, 

artistic work, turns 



do all 
fellow crafts- 

lS'°i'jS^ The INLAND PRINTER 

to f\ nd suggestions and ideas, rules and styles that 
hring success. Unequiiled among trade papers for 
aiiiountof original matter and typographic beauty. 
New cover designs each month, in colors, by lead- 
ing poster artists. $2.00 per year, 20c. per month. 
THE INLAND PRINTER CO. 

212-214. MONROE ST., CHICAGO. 



GAS and GASOLINE 
ENGINES. 

Using Natural Gafl. 
roal Gas, Producer 
Gas, and Gasoline di- 
rect from the tanl£. 
1 to 40 H. P., actual. 
The SprlnEfield 

Gas Engine Co. 
a W. Washington St 
Sprinefleld, O. 





WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 
The '• Wolverine "'is the only revers- 
ible marine kas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS, 
12 Huron St., Grand Rapids, Mich. 




Has no uiovinK parts in mixing 
device. No gears or " 
levers. The two 
popper, valves are 
operated in straight 
line by plain eccen- 
tric from main 
shaft. Mechanically 
correct. Indorsed 
by economists. 

Does not balk in 
either warm or cold weather. 1 to 50 horse power. 
P. F. Olds & Son Engine Works, Box418, Lansing. Mich. 



This beats Wind, Steam, or Horse 

Power. We otter the 
WEBSTER 2^ actual horse power 

GAS £NGIN£ 

for $150* less 10^ discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots nf 100 
theretore we can make the price. Box- 
ed for shipment, weight S03 pounds. 
Made for Gas or Gasojine. 

^^T Write for Special Catalogue. 

WEBSTER M'F'G CO.. 

1074 West 15th Street, OHICAGO. 




HOISTING EHGIHES 

operating on GASOLINE* 

DI>Tll.LATEor» KtDE 

OIIj. Both FrictioQ and 

G«ared Hoist, from 10 to 50 , 

H. P., for lUiiies. Quai*- , 

ries^f l>ocks. etc. Great 

Saving over steam, especially 

where woo^ coal or water | 

are scarce. Send for catalog. 

Guaranteed fully. State size 

wanted. Address Weber 

(iiati and Gasoline En- 

sine Co.* 40*^ S. W. Boulevard, Kansas City, Mo. 





DYNAMOS 

For Lighting and Plating 

12 Light 130.00 

20 " ...... 60.00 

50 " 80 00 

70 " 95.00 

100 " 135.00 

200 " 250.00 

MOTOR « 

Hb.p.,m. Jigh.p., 128. lh.n,$40. 2h.p.,$60 

A. D. NOTT &CO., 
61 and 63 N. Ashland Ave. Chicago. III. 



NO FIRE. SMOKE OR HEAT. ABSOLUTELY SAFE 




$250 and ap. ^^"Send for Catalogue. 
Truscott Boat Mfg. Co., Drawer 9, St. Joseph, Mich 



GREENFIELD 

Steam Engine Works. 

Established 1S74. 
Manufacturers of Greenfield Sta- 
tionary, Portable and Yacht 

ENGINES AND BOILERS. 

Also Horizontal, Automatic 
and Variable Cut-ol! Engines. 

SifCB from \i to 7:! Horse-Power. 

Also Vertical and Horizontal and 

Marine Boilers, Steam Pumps 

and Adams' GrateBarB. 

W. G.&G. (iKEENFIEliDi 
East Newark, N.J. 




Dissolving Uiews 

by which one Stereoptioon view fades away into an- 
other, are shown with a single lantern by using our 
NON SUCH CARRIERS, 

Patented in the U. S. It takes 
either American or British size of 
slides and produces as good effects 
as any device. Its use means a 
wonderful, new scope for your 
magic lantern. The gradually 
changing scenes often give 
strangely beautiful effects. Price 
^. ■ It 19 peculiarly effective in 
shifting the soft landscapes of Bible Pictures. It spares 
the spectators the glare and jar of suddenly changed 
scenes. |^~ Catalogue, 20 cents. Hire lists free. 

RILEY BROTHERS, 

Bradford, Eng. 16 Beekman St., NEW YORK 

The Largest Stereopticon Outfitters in the World. 

BRANCHES— Boston: 36 Bromfleld St. Chicago: 69 

WashinetoD St. Kansas City, Mo.: 515 East 14tb 

St. MINNEAPOLIS: 22 Washington Ave. So. 





This fSOO.OO taunch for 1200.00, guaranteed or money 

refunded. IW Send stamps for catalogue. 
RACINE BOAT IHVG. CO. CHICAGO. 



Shirt, G. F. Pooley 594.277, 

Shoestring holder, H. T. Small 

Show stand or holder, E. H. Foote 

Signal. See Railway signal. 

Signal. M. Lalonde 

Signaling system, automatic, C. W. Price 

Skate, E.H. Barney 

Slate, C. P. Breen 

Sleeve for reciprocating rods, W. Catton 

Smoke and gas consumer, A. B. Moore 

Snow from city streets, machine for melting, F. 

H. Bullis 

Soap holder. R. F. Irish 

Socket or coll et, J. D. Cox, Jr 

Specialist's chair, W. Stott 

Speed gear, variable and reversing, A. G. Cooke.. 

Spindle and bearing, J. S. Moody 

Spinning and twisting frame, ring, J. W. F'oster. . 

SdooI for containing thread, B. L. Armstrong 

Stacker attachment, pneumatic straw, Felsing & 

Gust af son 

Stacker, pneumatic straw. A. Moellenbeck 

Stacker, pneumatic straw, J. B. Schuman 

Stand. See Show stand. 

Steam engine, J. Dow 

Steam generator, S. E. Snedeker 

Steam generator, water tube, G. E. Turner 

Steam motor, V. H. Ernst 

Steam or like motive power engine, E. O. Schlick 

Steam trap, C. G. Tally 

Steam trap, automatic, W. T. Goold 

Stenciling, method of and device for fine, P. M. 

Cabell. 

Storage or secondary battery, R. Ashley 

Stove door, L. P. Knoll 

Stove lighting device, vapor, I. Kinsey 

Strap covering mechanism, W. C. Rand 

Straw cutter, J. A. Frenzel 

Surgical splint, S. H. Gardiner 

Switch. See Electric switch. Electric time switch. 

Railway switch. 

Switch operating mechanism, C. Elwee 

Tatle. See Kitchen table. 

I'ap wrench, C. J. Pihl 

Telephone, T. Berdell 

Telephone bell extension, E.S. Dickerson 

Telephone system, A. F. Swan 

Thill support, S. W. Cately 

T hrashing machine, flax, J. Switzer 

Tie plate, W. F. Gould 

Tire for cycles, pneumatic. R. & A. M. McLeod... 

Tire, pneumatic, L. T. Darnault 

Tire, pneumatic, 1'. P. Walter 

Tire, pneumatic, F. Wynne 

Tire repairing device, vehicle, S. H. Cluxton 

Tires, pump for pneumatic. A. S. Simpson 

I'obacco box, M Falk 

Tobacco stemming and grit cleaning machine, J. 

D. Goodwin 

Toy, C. A . Chene y 

Toy rattle, O. I^und 

Tramway, high level, E. Bock 

Transplanter, E. Wight 

Trap. See Steam trap. 

Trolley. R.W.Clarke 

Trough. See Drip trough. 

I'russ, H. Wolfermann 

Tube. See Roentgen ray tube. 

Umbrella, J. C. Hall 

Valve, M. Peters 

Valve, antifreezing. A. W. Fahr 

Valve, gate, J. Tolburst 

Valve gear, gas engine, F. S. Mead 

Valve gear, gas or oil engine, C. Wood 

Velocipede brake, F. Smart 

Velocipede frame, F. J. De Andrade 

Violin, A. Springer 

Vise, woodworker's, M. B. Babb 

Wagon, dumping. W. H. Earl 

Wagon gear, spring, S. D. Reynolds et al 

Washboard, L. O. Brown 

Washer. See Gold washer. 

Washing machine, K. Barnett 

Washing machine, Ijafond & Hamlin 

\Vatch carrier, L. F. Amez-Droz 

Water accumulator, C. Coda 

Water closets, etc., basket trap for, H. Catsiff 

Wave power storing machine, Haag & Friedrich. 
Weighing and packing machine, automatic, E. 

Hanak 

Well driUing machine, Bunnell & Perkins 

Wheel. See Bicycle wheel Cog wheel. Gear 

wheel. 

Wick adjuster, J. C. Miller 

Wool bagging machine, J. Brandy 

Wrapping machine, T. E. Nininger 

Wrench. See Pipe wrench. Tap wrench. 
Wrench, L. G. Krueger 



594,27B 

594,294 
594,200 

594,361 
594.281 
594,191 
593,979 
594.358 
594,267 

593,980 
594,086 
594,329 
594,296 
594.195 
594,118 
594,;i47 
594,190 

593,995 
594,266 
594,124 

594,336 
594,216 
594,163 
593,994 
594,288 
594,184 
594,005 

594,322 
594,313 
594,138 
594,360 
594,181 
594,074 
694,076 



594,198 

594,212 
594,060 
594,131 
594,363 
594,342 
594,104 
594,248 
594,269 
594.232 
694,046 
594,310 
594.066 
594,292 
694,071 

594,162 
594,193 
594,178 
594,061 
594,305 

593.984 

594,307 

594,135 
594,097 
594,070 
594,045 
694,260 
594,146 
594,295 
594,147 
594,102 
594,314 
594,197 
594,099 
594,168 

694,058 
694.088 
594,188 
594,326 
594.169 
594,078 

594,008 
594,064 



594.264 
594,321 
594.273 

594,023 



TR^DE MARKS. 

Beer, Mattes Brewing Company 30,894 

Beer, pale, F. A. Poth 30,893 

Boots and shoes. Rice & Hutchins 30,899 

Boots and shoes, leather, F. V. Chipman & Com- 
pany 30,900 

Canned flsh, especially salmon, Alaska Packers' 

Association 30,886 

Cigars, J. A. Poist & Company 30,896 

Cotton fabrics or cloths, woven goods, such as, A. 

L. Bernheimer. . . . ; 30,896 

Delicacies, certain named table, Seville Packing 

Company 30,889 

Electrical apparatus and appliances for lighting 
railway cars by electricity generated from 
rotating car wheel axles. National Electric Car 

I^ighting Company 30.873 

Engines, gas and gasolene, Fairbanks Company . . . 30,872 

Food, dog and poultry, J. Wood 30,884 

Latches and fastening, coupling and catch de- 
vices, A. Adams 30,875, 30,876 

Malt extract, Minneapolis Brewing Company 30,896 

Meal, flour, cracked wheat, oats, or rye, and other 

food products, M. A. Hall 30,885 

Meats, smoked, F. A. Ferris 30.888 

Medical ointment, D. E. Aunkst 30,880 

Medicinal preparations for the treatment of liver, 
head, stomach. throat, and urinary disorders, 
gout, stone, anemia, fevers, rheumatism, 
glandular ailments, etc., effervescent, Alfred 

Bishop & Sons 30,883 

Mineral water, W. S. Kaiser 30,892 

Oysters, meats, fruits, vegetables, jellies, pre- 
serves, soups, and such like goods usually put 
up by food packers, except flsh, Wm. Numsen 

& Sons 30,887 

Paper, writing, G. H. Simpson 30,901 

Pens, metallic, Esterbrook Steel Pen Manufactur- 
ing Company 30,902 to 30,908 

Photographic plates in granular or powdered 
form, developers for, Bostwick, Harrison & 

Company 30,877 

Remedy for gonorrhea, Farbenfabriken of Elber- 

f eld Company 30.882 

Salves, Valentiner & Schwarz 30,881 

Slate, roofing, Slatington-Bangor Slate Syndi- 
cate 30,871 

Stays, dress. Kurvem Dress Stay Company 30,897 

Tea. Dodwell, Carlill & Company 30,891 

Teas, mixed, Scheuer & Fleischer 30,890 

Tools, implements, and hardware, certain named, 

whitman & Barnes Manufacturing Company.. 30,874 
Washing and ironing purposes, wax preparation 

for, Hils & Hunt 30,878 

Washing powder, J. D. Jowers 30,879 



DESIGNS. 

Bicycle frame, C. C. ChrUman 27,901 

Bottle, S. R. Chandler 27.885 

Bottle, A. St. George 27.884 

Cyclometer body, W. C. Homan 27,899 

Dislt, rotary clearing, J. Thomson, Jr 27,895 

Display cabinet, G. D. Hayes 27,904 

Drinking cup, T. Rogers 27,886 

Fishing reel plate. A. B. Hendry x. 27,897 

Hub flange, J. C. Couper 27,896 

Lamp or lantern body, R. J. Armour 27,898 

Pan litter clamping arm, G. B.Cole 27,893 

Sash spring, J. P. Sjoberg 27,894 

Shoe form, A. D. Tyler, Jr 27,902, 27,903 

Spoon, R. Schaezlein 27,882 

Stopper extractor, H. Streiff. 27,802 

Toe clip, T. Miller 27,900 

Tray, A. Snow, Jr 27,887 to 27,890 

Tray, coin, H. A. Miner .• 27,891 

Vase, C.J. Nolce 27,863 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Special rates will be ^iven wiiere 
a large number of copies are desired at one time. 

Canndinn patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For foil 
Instructions address Mnnn & Co., 361 Broadway, New 
Tork. Other forelKii patents may also be obtalaea. 




muehay 

Our New Catalogue contains 260 
pages of bargains. Single Buggy 
Harness $3.90; Double Buggy Harness$12. 76; RoadWagons 
$19.95; Top Buggies $29.86; Road Carts $8.90; Phaetons, 
Surreys, Spring Wagons, Delivery Wagons, Milk Wagons, Farm 
Wagons & everytliing on wheels at prices never before heard of. 
It interested, send far free catalogue No. 3. 

WE SELL DIRECT TO THE CmSUMERI 

WILBERRMURRAYMTGCa 
CINCINNATI "OHiO. U.S.A.I 




Buy Telephones 

THAT ARE GOOD-NOT ''CHEAP THINGS." 

The difl'erenceincost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-254 South Clintnn St., Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




SCREW- CUTTING l>iE HEABS 

SELF-OPENINQ and ADJUSTABLE. 

The best die head on the market. Some ad- 
vantages over "others." viz.: Theyare 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reliable, and the prices 
are right. iW Send for descriptive circu- 
lar "jS. a." Our die heads are furnished 
in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 

Geometric Drill Co., Westville, Ct. 

icrmn'Pii'A'N' AmrvTsO t;iAH. CHURCHILL 4 co., London. Englutd, 
JGUUUriSAJN AOtNTS . j WHITE, CHILD & BENEY. Vienna. Austria. 




Watchman's Improved Time Detector 
with 12 or 34 Keys, with 
Safety I..ock attach- 
ment. Patented 
1875-*>-7. My inven- 
tions, and will sue 
allconcerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U. S. for 
S. D. of N.Y. 

Send for circulars to 

E. lMHATTSRR.20fi Broadway, New York. P. O. Boi 28Tu. 




CROOKES TUBES AND ROENTGEN'S 

Photography.— The new pbotography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crnokes tubes. SaENTiPic American Supplb- 
?IR^^'«^?« 1^^' 189, a38, !i43, 344,792, 795, 
905, 9S0, 1050, 1054, 1055, 1056, 1057, also 
Scientific American, Nos. 7, S, 10 and 14, VoL74. 
These profusely illustrated Supplements contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them 
will be found l*rof. Crookes' early lectures, detailing 
very fully the experiments which so excited the world 
and which are now again exciting attention in connec- 
tion with Roentgen's photngraphy. Price lOcents each. 
To be had at this office and from allnewsdealer;*. 




Kirmayer & Oelling, 



A New Static and Large 
COIL X RAY TUBE 

Highest effic- 
iency obtained 
jy Send for illus. catalogue 
of X Ray Supplies. 
17 Bromfield St., Boston, Mass. 



PERPETUAL MOTION 

A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. The literature on tbi8 
subject is so very limited, the only book being entirely 
out of print, so that this series will be important to all 
inventors. 30 illustrations. Scientific American 
supplement, Nos. 1130* 1131, 1133, 1135* 
1136, 1137, 1138. Price, 10 cents each. For sale 
by Munn & Co. and all newsdealers. Bend for new 
catalogue. 



iLL PARTS 



[AGN^gAS 



BFTELEPHGNES- 



SZ^^Jfflu&NH. 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints : 1. 
The use of the cycle by persons in health. 2. Tbe use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this ofBce and from all newsdealers. 



TUBULAR 
DRIVING LAMP. 

IT is the only perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
TV is like an engine head- 
light. 
IT throws the light straight 

ahead from 200 to 300 ft. 
IT bumskerosene, 

Send for boik (free). 
R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
'^^'^-ESTABLISHED 1840.- 




PNEUHATIC STIVERS' RUNABOUTS. 

The best driving wa^on on earth. Thebest evidence of its 
popularity is the many 
efTorts atimitation. 

Ball bearing axles, 

solid and pneumatic 

rubber tires, wired- 

spoked and wooden 

wheels iu stock for 

ready shipment. 

Poeumatlc Wagon Co., 

426 Wabash Ave., 

Chicago, 111. 




APPARATUS 



for Production and Manipulation of Light, Acetylene Gas 
Generators, Electric Light Stereopticons and Animated Pic- 
ture Machines, etc. t^ Catalogues Free. 

Jn Pni T i^ nn 115 & m Nassau street, New York. 
■ Di UULI Ob UUi 189 La Salle Street, Chicago. IU. 
131 Post Street, San Francisco, CaL Acetylene Houce Light- 
ing Show Rooms, Broadway and 37th Street, New York. 



DORMAH'S 
VOLCAHIZERS 

are used all over the world. 
Exclusive Manufacturers ot Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 
for all purposes. Seals, Engraving and 
Die Sinking of all kinds. Established 1860. 
Printing Presses, with complete outfits, 
from *1 to 1100. t^ Send for Catalogues. 

IHIO .T. F. W. DORITIAN CO. 
121 E. Fayette St., Baltimore, IHd., IT. S. A. 




THE CARBIDES AND ACETYLENE 

Commercially Considered. -By T. L. Willson and J. J. 
Suckert, Ph.D. A consideration of the carbides and 
acetylene from a commercial point of view, preceded bv 
a biief history of these corapoundp, the methods of 
their formation, and their chemical and physical prop- 
erties. With 10 IIMistratidns. Contained in SctrntifiC 
AMERICAN Supplement, Nos. 1 015 and 10 16. Price 
10 cents each. To be had at .this office and from all 
newsdealers. 

THE WM. D. GIBSON COMPANY 

Bicycle, Steam Engine and 

Valve, Electrical Machinery, 

Agricultural Machinery 

SPRINGS 

Special Springs for all purposes made to order. 
Mechanical experts requiring Springs would do well to 
id with us. 

Chicaffo, III. 




correspond with us. 
14 South Jefferson Street, 



All Parts of a Wheel 

can be had at once. No delays. We keep them In stock. 
All necessary tools can be had as quickly, both for 
bicycle repairing and other purposes. List mailed free. 

The Frasse Co., 21 Warren St., New York 

manufactory EstabllBhed 1761. 

LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PUNS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street, - - - New York, N. Y. 

Manufactory Established 1761. 



SOMETHING FOR A PRESENT 

Experimental Science 

17tli Edition Revised and Enlarged. 

840 pages, 783 
fine cuts, substan- 
tially and beauti- 
fully bound. Price 
in cloth, by mail, 
$4. Half mo- 
rocco, $5. 

This splendid 

work gives young 

and old something 

worthy of thought 

It has influenced 

thousands of men 

in the choice of 

a career. It will give anyone, young or 

old, information that will enable him to 

comprehend the great improvements of 

the day. It furnishes suggestions for 

hours of instructive recreation. 

Send for large illustrated circular 
and complete table of contents. 

MUNN & CO., Publishers, 

361 BROADWAY, - NEW YORK. 
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$33.33 

mm 

MISSISSIPPI 
«Oirtchea lOiNfl 
SEND FOR ' 
CATALOCUe. 


^ 



If QICTIinCQTQAGIIMGCU/CQIf C QUCIMECI nCkl society for the Utilization of tbe Water 

IVnHr I UDCn I nHDUnDOnCnl^C ItnCINrCLUCn. Power of tbe Rhine N /Bale. Switzerland- 

IfiiMOII H. P. NOW AVAIbABLB, TO BE INCItEA!^h:i) TO :SO,OIIO H. P. 

The Company is in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also offer to applicants wlsfalnfi to establish themselves near tbe works, saitable land on either the 
German (Badish) or the Swiss side of the Rhine, in tbe vicinity of Important railway lines. Cheap labor. 

For fwrtlier information please address The Almiaicer, Kraftubertragungswerke, Rhelnfelden, Switzerland. 

BELTING of Various Styles, ELEVATORS, CONVEYORS, 

COAL MINING and HANDIiING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

r Send /or late Ootolivue "O." Bcancbea: Chicaqo-Niw Tobk. 
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SURVEYING AND MAPPING 

Coal & Metal Uioing; Prospecting; Electricity; 
kfacbiue Design; Stationar;, Locomotive and 
Marine Engineering; Architecture; Plumbing; 
Railroad, oi nAIIDOrC Hydraulic 
Municipal, O I UUIIKoCOft Bridge 
Kiigineeriog; Sheet Metal Pattern CotUng; 
Mechanical and Architectural Drawing; Book- 
Keeping ; Shorthand ; English Branches. 

^l;"" GUARANTEED SUCCESS. 

FcM Mftderats, Mvaacc or iRstillnsats. 

Circular Free; State tubject you vrith to study. 

iMtematloBBl CorrMpondenee Schools, Box 94SS, Serantoti^ Pk 




METHODS AND INSTRUMENTS USED 

In Astronomy.— An illustrated description of the tele- 
scopes in the Lick and Paris Observatories 6 illustra- 
tions. Scientific American Supplement ll'^O. 

Price 10 cents For sale by Munn & Co. and all news- 
dealer.*. Send for new 1897 catalogue. 



ninnnniininiiiHiinmiiuiDiiiiiiinmuiiiuiruiuiir 

A COLLEGE EDUCATION BY MAIL! 

Tborough instraction g 
is book-keeping and = 
business, Bhorthand.sci- 3 
ence, Journalism, Ian- g 
guages, architecture, 1 
surveying,drawing;civ- S 
II, mechanical, steam, s 
electrical, hydraulic, 5 
municipal, sanitary, 3 
railroad and structural 3 
engineering. Expert in- 
Btructora. Fifth year. 

Fees moderate. 
Illustrated catalog free. 
Btate subject in which 
interested. 

NATIONAL CORRESPONDENCE INSTITUTE, (Ine.) 
66 Second Nattonal Bank Building, Waablngton, D. C. 

ti ummmuiiiininiiiiwmim uniuiiiiuinD miiimni u 




$15 



course lU mech. drawing at Rockton Corresp. 
School of Mech. Kngineer'g. Little Falls, N. Y., 
B. 703, will make you a proficient draughtsman 



Easy Lessons m Mechanical Drawing & Machine Design 
^^^^^^r^n-r„ „ By J. U. A. Meyer. 

f Published in 24 parts, 
at 50 cents each. Sold 
p by Subscription Only. 
Simple, thorough and 
reliable. Intended 
chiefly for self instruc- 
tion, and is indispens- 
able to all mechanics, 
engineers, and those 

engaged as workmen, users or sellerB of machinery. 

Agents WanUd. Yomig, energetic men to canvass the 

shop in which they work, preferred. Send for circulars. 

Arnold Publishing House, 16^ Thomas St., New York. 




SO SIMPLE A CHILD CAN USE THEM 

SU N A RT 

DIAGAZINE CAMERA, 
Folding Cameras. 

I All sizes, ranging in price from 
$5 to SIOO. Sunart Junior, ^ x 
I ^ picture, fo. 

!#■ Send 2 cent stamp for 
Illustrated Catalogue. 

SUNART PHOTO CO. 
5 Aqueduct Street. Rochester. N. Y. 

ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tro motor devised and constructed w ith a view to aasist- 
iuK amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any iiiachlue requiring not ovei* one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 641. Price 10 cents. To be 
had at this office and from all newsdealers. 




PROVED WASHBURNE'S PATENT 

HOLDER AND DRAWERS SUPPORTER. 

A Cuff Holder tbat holds 1 
the cuff just where you want I 
it. No button holes n?eded. | 
No tearing of shirt or cuff. 

Drawers supporters that i 
are easily adjusted or taken f 
off. Hold tight, hurt noth- 
ing, and save annoyance. 

Sample of either of the 
above, by mail, for 10 cents. 

t^~ Ulus. catalogue free. , 

American Ring Co.. Box P. Waterbury, Conn. 





BALL BEARING AXLES AND RUB- 

berTires.— Apaperread before the Carriage Builders' 
National Convention, Philadelphia, October, 1894, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 
tained in Scientific American Supplement, No. 
yH'-Z. Price 10 cents. To be had atthis office and from 
aU newsdealers. 




HifcraleuseCJas Burners. Invented 

Aug. '97 (on new principle— "Man- 
tels" superceded) Indestructible, 
economic, handsome, 91.50. I sell 
consumers express prepaid, till 
local agent appointed. 
A. 6. MORET LaGranffetlll. 



■^ j%%# j% I "FUN WITH ELECTRICITY" 

Ufll W mr I Is just what you want. Every boy 
nil ■ J% ■ should have it. Ulus. Book, 5x7^ in., 
W0^0 ■ ^r I and Full (Jutjii for 60 amusing and in- 
structive experiments No acids, no danger Complete, 
vostpaid, 6<Sc. Illus. circulars oj games and amusements 
free. Thos. S. St. John, 407 West 51st St., New York. 



TYPEWRITERS 

HALF PRICE 

We will sell you any typewriter 
made for one half regular price, 
I many for one quarter. Every ma- 
' chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANGED. Sontanywhere with priv- 
ilege of examination. Send for Ill- 
ustrated catalogue. 

National Typewriter ExciianEie, S^i^iL'^'s'^. 




"INSTRUMENTS OF PRECISION." 

Architects', EnKineers*. Surveyors* | p U/ohor Hi Cn 
and Draughtsmen's Supplies. I r. neuei oi i.u. 

Sole Agents for Biefler's 

Patent Drawing Instru- 
ments, and A. OTT'S 
PANTOGRAPHS and 
PLANIMBTBES, Etc. 
Larf^e assortment of 

^^BB^E^sB^^ Mathematical Instru- 

ments and Materials for Hchools and CoUeKes. Serwi for 

eataU>fue, Foi. Ill, 115!i Chestnut St., I'hila., I'a. 

Branch Houses : 8T. Louis and Baltimore. 




$10 TEN DOLLARS $10 

COMPLETE TELEPHONE OUTFIT 

Comprising 2 Instruments, 4 Cells of Battery, 
100 feet of Inside Wire, Tacks, Tape, Insula- 
tors, etc. It is made for service and gives per- 
fect satisfaction. Send for Catalogue-. Double 
Pole Watch Case Receiver, 45c. U. S. Tele- 
phone Mfg. Co., 185 Franklin St., Bo8ton,Ma8S. 




COSTS NOTHING TO TRY ! 

All steam users can save time 

I money and trouble with the 

simplest, safest and most 

satisfactory trap in exist- 

Vence-the HEINTZ 

STEAM TRAP 
Guaranteed never to 
wear out. Look at the 
|i cut and see bow it's 
done ! Pay me what 
you save in coal for 
one year and I'll furnish the trap free. iW~ See illus. 
notice Sci. Am. July 13, 1897. Sole American Mfr. 
Wm. S. Haines, S 136 S. 4th 8t., Fhila., Fa, 




established 1874. 




Electric^ Coy ^IHaking 

DYNAMO BUILDING 
and ELECTRIC MOTOR CONSTRUCTION. 

By ProL T. CCDNOR SLOANE. 

140 Pages, Very Fully 

Illustrated, Price $1.00. 

Cms work treats of the 
making at home of elec- 
trical toys, electrical ap- 
paratus, motors, dynamos and 
instruments in general, and 
is designed to bring within 
the reach of young and old 
the manufacture of genuine 
and useful electrical appli- 
ances. The work is especially 
designed for amateurs and 
young folks. Thousands of 
I our young people are daily 
experimenting, and busily en- 
1 gaged in making electrical 
toys and apparatus of various 
kinds. The present work is 
just what is wanted to give the much needed infor- 
mation in a plain, practical manner, with illustra- 
tions to make easy the carrying out of the work. 

We can also furnish Prof. Sloane's works on electricity 
as follows : 

Artthmettc of Electricity, 138 paces Sl.OO 

Electric Toy IdaklnK, 140 paees 1.00 

How to Became a Snccessfnl Electri- 
cian, 189 pases 1.00 

Standard Electrical Dictionary, 683 

pages 3.00 

Electricity Slnipllfled, 158 paces 1.00 

EliECTRICAt IjIBBART, sold at the epteial 
reduced price of 83.00 put up in ii neat folding box. 

You save f 2.00 by ordering the set compl£U. 
Five volumes 1,300 pages, over 460 Illustrations. 

t^~ Send for special circular containing full table of 
contents of tbe above books. 

nUNN & CO., 361 Broadway, New York. 




HALF A CENTURY OF CYCLES.— AN 

interestinf? history of the cycle from its origin up to the 
present time. The first crank -driven bicycle. The 
"bone-shaker" and its successors. The tricycle. The 
modem wheel. Cycle buildinp a science. Points of im- 
provement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in Scientific 
American Supplement, No. 1012. Price 10 cents. 
To be bad at this o£Bce and from all newsdealers. 



MODELS 



AND l>AKT8. Gears, Dies, etc. 
Catalogue Free. J. C. SEYlj. ISl 
Madison !!^treet, CHICAGO, 



SPECTACLES 

for new optical catalogue. 



F. E. BAILEY sells 
spex cheap. Write 
271 Wabash Ave.. Cnica«;o. 



nc If CI no Yo^i' Own Kilms. Booklet free on de- 
Utf LLUr veloping and testing of under and over 
exposures. Tonkers Pnoto Specialty Co., Yonkers, N.y, 



&. MACHINES 

> R M O T C 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers^ Machinery. THE VILTBB 
MFG. CO., S99 Clinton Street, Milwaukee, Wis. 



ELECTRICAL K 



Bicycle, and Photo. Novelties^ 
flrprices, lOOpagecat. FREE 
B. &. CO., 811 uortlaodt SCA.^ 



TYPE WHEELS. MODELS (..EXPERIMENTAL WORK.BMAU. RHW1NERV 
NOVELTIES fc£TC. WE.W TPUJi BTEHOL WORK» 100 WAaSAUBTN.T. 



Experimental & Model Work 

Girs. and advice free, (xardam & Son. 45-51 Rose 8t.,N.Y. 



THE BLACKWALL TUNNEL UNDER 

the Thames.— A concise description of this engineering 
work, with illustrations showing the methods of con- 
struction em ployed including the great hydraulic shield. 
13 illustnitions Scientific American Supplement 
112'^. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. Send for new catalogue. 




TheWooden<k Hen 




A faultless hatching machine for ;i8 eggs. Price, $6.00. 
Heat and moisture regulation and ventilation, abso- 
lutely perfect. A book about the Wooden Hen, and 
one about the 

EXCELSIOR INCUBATOR 

will be sent free to any one naming tbis paper. 

GEO. H. STAHIi, Qnlncy, III. 



in all the many shows in 

which it has participated, 

there must be something 

the superiority claims of the 

.RELIABLE INCUBATOR 

Self regulating, entirely auto- 

' matio, yon put in the eggs, the '. 

^ Reliable does the rest. All about ; 

this and many things of value to 

. _ jltry man in our new booK. Send lOcts. forit. 

fABlE INCUBATOR A BBODDEB C O.. QUW CY.IILS 

i i ii iii i i ii ii i i i ii iiri i i i i nm i i l nnn'inm 




EVOLUTION OF THE AMERICAN LO- 

eomotive.— By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 21 illustrations. Scien- 
tific American Supplements 1 1 1'i, 1 1 1 3, 1 1 1 4. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 



RAIIRY INCUBATORS 

G«tonrl28p. catalogae. Beauti- 

fuUyillustrated; full of pointers 
on poultry culture and explain- 
|lng the art of hatching eggs by 
machinery. Mailed for 6 cents 
In stamps ; worth a dollar bill. 

fiCS MOINES INCUBATOB CO.. Box 75 DES MOINES, lA. 




IMPROVED VAPOR 
AND TURKISH BATHS 
AT HOME. 

This is the only practical Vapor 
Bath Cabinet made. Don't con- 
found It with cheap claptraps that 
pull over the head, our cabinet 
folds into six inches space. 

Cures, without medicine, Colds, 
Bhenmatlsm, N e u r a lie 1 a , 
I< a Grinpe, Eczema, Elver 
and Kldnev Troubles, Ner- 
Tons and Skin Diseases. 

Prices from $3.50 to $12.60. 

Salary and Liberal Commission to 

No. 1 Ag&nU, 

48 paee book " Health and 

Beauty," sent free. 

The Robinson 

Thermal Bath Co. 
912 L. Summit St., Toledo, 0. 




lIVPNnTlfiH '^^'' '"^■l course torlnvestigators, 
niriVWIIVHll Exhibitors. Lecturers, and Heal- 
en. Valuable information and illus. booklet on request 
noi. ANDBBSOH, B. A. tli, Maaonic Temple, Gtiioago. 



WOODEN TANKS. 



For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
W. E. CALDWELL CO., 

217 E. Main Street, Louisville. Ky. 



50 YEARS' 
EXPERIENCE 




DE Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free w nether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. O'ldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientiflc journal. Terms, $3 a 
year; four months, %l. Sold by all newsdealers. 

MUNN & Co."' Broadwa,,New York 

Branch OfBce, 625 F St., Washington, D. C. 



the Study of 
Science 

I& fascinating to all those who engage in it. A.11 
students are naturally enthusiastic on the sub- 
ject, and eagerly read whatever literature con- 
cerning It tbat they can secure. In the 

Sdentific Jlmerican 

they have an up-to-date Library and Book of 
Reference on all scientiflc subjects. It is a week- 
ly publication devoted to the interests of scien- 
tists, engineers, mechanics, electricians, manu- 
facturers, inventors, chemists, students, etc. and 
contains educational information even f Or those 
who are far advanced in the various sciences. 
No other publication in the world gives so much 
authentic information for all classes. It is the 
world's standard authority on all matters per- 
taining to science. $3.00 yearly, $1.50 half yearly, 
$L00 for four months. 3^" Send Check, I>raft, 
Postal Order, or Express Money Order to 

MUNN & COn Publishers, 
361 Broadway, New York City, 



Hawkins' New Catechism of Electricity 

a practical treatise 

for Engineers. Electricians, 
Wiremen and Amateurs. 550 
papres SOOilluatrations, bound 
ID leather, pocket book form 
irold titles and edges. Strict- 
ly " Up-to-Date." Postpaid, 
$2.00. Theo. AunEL & Co.. 
63 Fifth Avenue, New York, 

Western Agency Wanted 

A reliable Chicago fconcem, located in the machinery 
district, and selling Hydraulic Cider Presses, Ihas facil- 
ities for handling another line |ofgoods in connection, 
as cider press season is short. |^^ Correspondence for 
Western Agency solicited. Reliable references. 
DAVIS JOHNSON CO., 41 W.Randolph St., Chicago 




GAS .^'GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATtR MOTOR CO. NEWARK N.J. U. S. ft. 



ROTARY PUMPS AND ENGINES: 

Their Origin and Development.— An important series of 
papers giving a historical resume of toe rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
gumps and engines. 38 illustrations. Contained in 
UPPLEMENTS I H»9, 1 1 HI, 1 I 1 1. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 



Beginning of ISew Volume 



HARPER'S MAGAZINE 




Beautifully illustrated. Eight pages in color. 



The Wooing of Malkatoon 



A Narrative Poem by 

LEW. WALLACE 



An 
Act of Charity 

By 

Charles 

Dudley Warner 




George 

William Curtis 

at Concord 

By 
George Willis Cooke 



The Queen's Jubilee 

Tfie most picttsresque feature of English life during tiie present century. 

By RICHARD HARDING DAVIS 

Superbly iflustrated by R. CATON WOODVTLLE. 



A BIRD'S EQQ. By ERNEST INGERSOLL. 

Illustrated by facsimiles in color of tlie eggs of eighty-seven American bircK. 

35 cents a copy. $4 00 a year. 



Harper § Brother s.NewYork and London 
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'^fCcJpcrtiscmcnts. 



ORDINARY RATES. 



Inside Faffe* each insertioiit 
Back Facet each insertion* 



95 cents a line 
- $1.00 a line 



^^"For some classes of Adi^ertisemenU^ Special and 
Higher rates are required. 

Tbe above are charees per agate line— about ei^bt 
words per line. This notice shows the width of the hne. 
nnd is set in agate type. Entrravings may head adrer- 
tljements at tbe same rate per agate line, by measure- 
ni^nt. as the letter press. Advertisements must be 
received at Publication Office at* early as Thursday 
morning to appear in tbe following week's issue. 




The Crowning Triumph 

of a long and successful career— 

THE NEW MODELS 
of the 

Remington 

standard Typewriter. 

The Always-Best Typewriter 
made better yet. 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway .New YoTK 



.^.^.^.^.^.^.^.^.^.^.^.^.^ 



Eclipse i Bicycles 

JTltPl'JGX) WITH 

Autotnatic fj^mr and BraKe. 




TtttrCWttsrefcmwtStrttfnutomatt&clutch in the 
rear sprocket, which is thrown out of gear by hold- 
ing the pedals still. Tbe machine moves on with 
tbe chain and sprockets stationary and your feet 
on the pedals. 

The Brake applied by back pressure on the ped- 
als, which throws aspoon on tire of rear wheel. Re- 
leased by forward movement of pedals. 
Touring Made Easy. Street Riding Made Safe. 
^" Send for Circular describing in detail. 
ECLIPSE BICYCLE CO. 
Box X, ELMIRA. N. Y., U. S. A. 



PUMPS 

are being operated all over by the 

Charter Gasoline Engine 

Any Place 
B y Any One 
For Any Purpose 

Also Combined Enffines and 
FumpH. |y TestirnqnialB on application to 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




IB 




THE 



^^ pMETMr,, 
<^* W THE WOIIUI \f 

riRST PRACTICAL ACETTLENE OAS 

IICTCLE lAMr ON THE MARKET. 

AB80LDTEL.T 8AFS AI.WAT8B1SUABLE 



ralt'"gJ!^inb 



Sold by 
the trade. 
Price $5 
including 
two boxes 
Carbophene 
charges. 




PRACTICAL ^ 



No oil| no wick, no smoke, no odor. Always 
' clean ; cannot jar out. Cost of maintenance 
> nominal. Charged and re-charsed in a minute. 
) Send for circular mattert containing detailed 
I information. 
-THI GEO. H. CLOWES MFC CO., 
464 Bank St., Waterbury.Conn., U. S. A. 

The "Calcium K.in^*' can be seen, also circular I 
\ matter and farther mf ormation obtained at the ^ 
I following places: 
, New York— lUndolph k Clowea, 808 PMUl Telegraph Bldg. 

Bevtea— tUadolpli ft Clowes, OllrersBd PnrabHe 8ts. 
I FUladelpUa— Rudolpk Jk Clowet, S8D Phlla. Bank Bide. 
I GUas»-Bud(dph A Clowe*, 888 take St. 
I aaelaBBtl— Rudolph k Clowet, Roob tOB Neare Bldg. 



"Depcatcd tests enable us to say that even from precisely the 
same steel the tubing produced by any other method falls 
short of ours in strength about 

10100 Pouiiils iier Spaie ^\ 

WITH EQUAL DUCTIUTY. 

This emphasizes the excellent effect of our accuracy, 
of our annealing process and the total absence of 
pickling during the operation. 

''PiODimi" Fifty Point GaiHoii Steel Tilde 

is safe insurance to the rider and means success to the manufac- 
turer and dealer. It is essential to a really high grade wheeL 

We invite our custamers to come in on our floor and select their tube from the gen- 
eral run, and to take any piece they choose to select as a sample of excellence. 
No specially prepared samples l 
We should be pleased to quote you discounts on application. Send for printed matter. 

POPE TUBE COMPANY, - - Hartford, Conn. 

"PIONEERS" in Correct Composition. 



f Dorottgl ) Inspections 




AND 
INSURANCE 
AGAINST LOSS 
OR DAMAGE TO 
PROPERTY 
AND LOSS OF LIFE 
AND INJURY 

TO PERSONS 

CAUSED BY 



$teani«Boiler« Explosions 



J. M. ALLEN, PRES. 
J. B. PIERCE, SEC. 



W. B. FRANKLIN, VICE PRES. 
F. B. ALLEN, 2D VICE PRES 




OUR NEW 



S^ 



BEftTEW FOR QMALITY OR PRICE .tYS 



At I Price 



Bicycles, Watcnea Quoa, Bngglei HnrneiB, 
Sevring Machines Oi^aoB ^anoe Safe9,Tooli 
Scales of nil TarietieB KDd 1000 otherartictes 
Lilts free Chicaqo Scals Co., Chicago 111. 



Sargent's 

Artistic 

, Hardware i 



A Pleasant Home 

is a combination of all that is beautiful and use- 
ful. Artistic Hardware selected from "Sar- 
gent's Book of Desiffus" is beautiful and 
useful as well. If you propose buildine, a copy 
of tbis book will be sent tree upon application 
to-Sargem & Oo , 37 Obambera St., New rork. 



Sargent'; 

[Easy Spring] 

Locks 



L AUCHL IN FOUNTAIN PEN 

Ouaranteed satisfactory or rrwney refunded. Hard Rub- 
ber Holder. 14k. Gold Pen. Never Drips— Never Skips. 
83^ Write for ' atalogue and AgenVs Terms, Address 

LAUGHLIN MANUFACTURING CO., Detroit, Mich. 



KTMSlK^StlaUl 



THE VE RY 
, BEST 

FOR TOOLS, SftWS ETC. 

jEqsop A SONS L'e 9i john st. new york- 



■ ■ ^^k tt M # to make money witb a Magic 
m^ m V B^ftv Lantern or Stereopticon 

■ ■ ^^^ WW is explained in 250-pagecatalog 
• • ^^^ ~ • deBcribinc apparatus A Vx^icb 

free. UoAIJilSTEBt KfS- OpUeUo, 48 Hassaa St., N. T. 



The most handsome, neatest, quickest and most easily 
acquired ornamental lettering. Based on mathematical 

Srinciplea, anybody can leam it in a few hours from the 
tethodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, $1.10. The most practical system of lettering 
for maps, plans, book headines, insurance policies, di- 
plomas, legal documents, price tickets, etc. 
KEUFFEL & ESSER CO., 44 Ann Street, NEW YORK. 



*1t*£ells*JIl)ouf*Cools 



ff 




Every Mechanic, Metal Worker, or 
person interested in Machinery Sup- 
plies sbouJd have our new 1897 Tool 
Catalogue. It con tarns 710 pages, size 
10Hz7j^, and is an exhaustive and 
instructive list of all tools that may 
be required. Handsomely bound in 
cloth, express paid on receipt of 9L 
Moaiey paid for book will be refund- 
ed with first order amounting to f 10 
or ov*fer. Send stamps or money order, 

MONTBOMERY&CO. 

MAKERS AND JOBBERS IN 

FINE TOOLS, 

1 5 Fulton Street, New Yorit City. 



ACETYLENE APPARATUS 

Acetylene number of the SciENTinc American Strp- 
PLKMKNT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The pas as made for and used by the mlcroscoplst and 
student; Its use in the magic lantern. The new French 
table lamp making its own acetylene, 'ontained in 
Scientific American Supplement. No. 1057* 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to p^e21 
of our new 1897 Supplement Catalogue, sent free to any 
address. 



TH^fB?oW=^^?'NG 



-Ai/fJ»->, 



'///2J'^\"'v5pS. 



riROH.STEEL.BRASsTiH.ZiMC 

l/l>->""i" ANY THICKNESS OF METAL IKl 
" NY5HAPE & SIZE OF flOLE. L, 

' FANCY DESIGNS PERFORATED. ^169 
^KJ^END WORD WHAT YOU WANT./ 



225 NORTH UNION ST. 



■ i « ♦«♦♦♦«>♦««♦♦♦♦♦«♦♦♦♦♦♦«♦♦♦♦»♦» n t«)j} 

Cbe fifty Dollar 

-»— Cribune 

The Best 'Wheel for the 
: : Price in the World. 

Do not think of buying 
until you Iiave seen it. : 

:: tbe famous Blue Streak. 

Taster Cban ever. 

' ' Write for Advance Sheets. 1893 Prices Ready. < '■ 
tW Secure the Agency if Possible^ 

\i tbe Black img. Co., Erie, Pa. :: 
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IMPERIAL BALL BEARING AXLE 




■97 

PATTERN. 



Endorsed by the lieading: Carriasfe Bailders. 
To Ride Easy, Get Rubber Tires. 

Tlie Kelley, Maus & Co. Tire is the best on ttie market. 

ly" Write for Descriptive CatdUtgue, 
KELLEY, MAUS & CO., imperial Ball Bearing Axle and 
Veliicle Rubber Tire Dept., 439 WabashA*., Cliicago. 



PRIESTMAN SAFETY OIL ENGINE 

"A thoroughly successful ^commercial EU' .^t^^^. 
gine using a Safe Oil."— Franklin Institute 

No Extra Insurance, Ho 
Rteam.No Uas. No Gasoline. 
Reliable, Safe, Elconomioal. 
and Convenient. (Chosen by 
Nine Gktve. >>ment8. Used for 
nearly everj purpose. 
PRIESTMAN It CO., Incorp'd, 

530 Bourse Bnildins, Fhiladelphuu £»• 




Cbe Cypewriter Excbandc 




IHe Barclay St.. 

NEW YORK 
1 56 Adams St., 

CHICAGO 
38 Court Square, 

BOSTON 
81 8 Wyandotte St„ 
KANSAS CITY. MO. 

Wewill sjve yonfrom 
10 to 5(K on Typewri- 
ters of all makes. 
tW Sendf&r Catdta^ue 



RECENT ABCH^OLOGICAL DISCOV- 

eries in the Nile Valley.— An account of M. de Morgan's 
latestresearches. Scientific American Supplement 
1 1 3H, price 10 cents. For sale by Munn & Go. and all 
newsdealers. Send for new catalogue. 
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THE PEARL^ COUNTER 



■^CAN BE 

I ATTACHED 

' TO ANY 

Fm A CHINE 

ran moving 

BODY. 



PRINTING INKS 

The Scientific American is printed with OHAa 
BNBD J 3HN80N & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St opp. nuane. New York 
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THE AMERICAN CEMENT CO. says 



W'c ha\r hei'ii tisinij tlu" Gritlni Mil! lor si 



\"C'ars. \\X\ riow nave 



22 GRIFFIN MILLS 
GRINDING PORTLAND CEMENT 



ui". m tlif inatU-r ot 



he nialUTot (juamitv ot iiiiU-n.il produCi'tl 
inc!, and in ilii- niattrr of cinnoni-^', we lincl 



2^ tlniii far superior to any other mill." ^ 

-X, Your- t.nlv. A.Ml':Kir.\N CICNnCNT CO. |t 

;^ ]^i;\ pl, I'a. loiiN W. l>Ki:ui'. Saperintciulfnt. R. \\'. l^isi.i:-!-, TiaMsmaT. ^ 

.^, We will be g-lad to send aiij Cement Maker our pamphlet giving- full mformatioi reg-avdlng the >^ 

»•♦ Griffin Mill, and letters from others of the leading Cement (Jnnder.s of Europe and America. •• 

3: BRADLEY PULVERIZER CO., 92 State St,, Boston. 5 
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